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INTRODUCTION. 


A S Mr. Lefroy has written this book largely at my instance, 
I wish to attach a few words in order to exjilain its 
scope. It is not a scientific treatise on Entomology, written 
for the use and training of Entomologists, hut is intended to 
serve the more humble but useful purpose of a manual of 
practical information for the use of the intelligent agricul- 
turist in the protection ol‘ his crops from insect pests. It is 
also hoped that it will be suitable as a text-book for use in 
Agricultural Schools and Colleges, all of whoso students 
should acquire a working knowledge of insect pests and of 
the practical measures possible for the protection of crops. 
With these objects in view, the author has avoided, wherever 
possible, scientific terminology, using simpli; English equi- 
valents which can easily be understood by persons with no 
scientific training in Entomology. 

The information available for a book of even this limited 
scope is very far from complete. A good deal of work 
has been done in the past for Systematic Entomology in the 
collection and classification of some groups of Indian insects, 
more particularly the Butterflies, but it is only within the 
past few years that any real inquiry has been made into 
Economic Entomology, dealing with insect pests and their 
treatment. For this reason Mr. Lefroy would prefer to post- 
pone publication until the material at his disposal is more 
complete, but I think first, that the information available is 
already of sufificient importance to give to the public, and 
second, that the best way of collecting additional information 
is to interest persons in that ah’eady acquired and to show 
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clearly the need for further help. For this purpose the many 
blanks in this book have designedly been given iirominencc 
by the author in the liope that many Avorkers will endeavour 
to fill them up liy careful and intelligent study of insect 
life. The field for future investigation is unlimited. This 
book is a testimonv to the strenuous efforts made durino; the 
past three years in this field by Mr. Lefroy, who is the only 
Entomologist in the Department of Agriculture. It is hoped 
that in the near future an entomologist may l)e employed by 
each important province for the investigation, prevention and 
cure of crop pests, l)ut this will not lessen the need for other 
workers, whose assistance will l)e warmly welcomed by the 
Government Entomologist. If this help is freely given, I 
look forward within a few years to the issue of a revised 
edition of this book, in which still more , useful information 
about insect pests may be given. 


F. G. SLY, 

Officiatinr/ Inspector-General 
of Agrievlttire in India. 


The 1st May 1906. 



PREPACK. 


'T^HE study of pests in India dates back twenty years to the 
formation of the Entomological section of the Indian 
Museum, the commencement of Indian Museum Notes, and 
the publication of Surgeon- General Balfour’s little volume. 
The Agricultural Pests of India.” During this time a 
continuous oifort has been made to classify insects injurious 
to crops, terminating with the work of the late Mr. L. 
dcNiccville, the first Entomologist to the Government of India. 
It has fallen to me to gather up these records, to supplement 
them by observation in the field, and to put together briefly 
what is kuoivn of Indian jicsts. 

To any one familiar with tin? scattered records of Indian 
MuscAim Notes, such an undertaking was a necessary jirc- 
liminaiy to further work and, above all, to the wider growth 
of the study of insect pests. Eew observers have contributed 
to our knowledge of insect pests in India, which is dcploralilc 
in so vast a continent where so large a population is depen- 
dent on agriculture. 

In the present volume I have tried to give a short 
account of the general features of the lives of insects, as well 
as the salient facts concerning our destructive pests. Those 
who wish for technical accounts of the anatomy and classi- 
fication of insects will find abundance of excellent books. 
M^e are here more closely concerned with their living 
activities and the jiart played ))y tliem in the reduction of 
the yield of the staple crops of the country. 

I trust that the book may be of service to many who are 
engaged in agriculture and horticulture. Insects are universal 
and quite interesting as soon as one ceases to regard them as 
mysteries. I cannot hope to emulate the living interest of 
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the insect world as presented by “ Eha,” but perhaps the 
necessary precision o£ thought and language in this volume 
may blend with his delightful pictures and help to give a 
true impression of our insect friends and foes. 

Much of the local information in this volume has been 
obtained from the many reports sent in at the instance of the 
Directors of Agriculture. In a country where nothing is 
outside the scope of official enquiry, much may be learnt 
from enquiries pursued by the Mamlatdar or Tahsildar, and 
especially in regard to the attitude of the cultivator towards 
his pests. My acknowledgments are due to the many district 
officials who have sent in reports of injurious insects and 
carefully collected information as to the remedies in use 
among the ryots. 

I am under a deep ol)ligation to Sir. F. G. Sly, Officiating 
Insiiector General of Agriculture, to whom the inception 
of the book is due, and who has endeavoured to bring the 
arrangement and text into the form most suitable for those 
for wlioni it is intended ; Avithout this encouragement and 
advice, the A^olume could not have l)een produced in its 
present form. I have also to thank Mr. C. A. Earlier, Gov- 
ernment Botanist, Madras, and Dr. H. 11. Mann, Scientific 
Officer to the Indian Tea Association, for valualile help and 
suggestions in the final preparation of tlie text. The illustra- 
tions arc largely the Avork of the late artist in the Indian 
]\Iuseum, Babu G. C. Chukraburtty, and these have in many 
cases been published in another form in the pages of Indian 
Museum Notes. Otliers haA'e been prepared under my super- 
vision liy II. II. Deboo, Chotalal Daulatram Shah and 
llambhau Balajec, artists attached to the Department 
of Agriculture. TIic diagrams and photos arc my own, 
and Mr. R. C. Wood very kindly prepared the design on 
the cover. 

I am indel)tcd to the Avork of my staff for many observa- 
tions ; the Entomological Assistants attached to the Depart- 
ments of Agriculture in the Punjab, Central Provinces and 
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Baroda IiaA'c added iufomiatioii couceriiint;' injurious posts, 
and I liavc incorporated their ol)S!“rvatioi\s iir some cases. I 
trust that many will he found to follow in their footsteps, 
to take up the study of insect life in ndation to agriculture 
in India, and to devote themselves to this branch of research. 
It is certain that India should not he behind otlier nations iii 
scientific knoM'led^’e, and that imm can be found avIio will 
dcA*ot(' themselves to this form of learning, not for the sak(3 
of the pay or position, but at tlie bidding of that intense 
organised curiosity n hicii ]i('s at tlu' I'oot of )uodern science. 
I venture to hope that this volume may draw others into tliis 
work and open a new ibid for rc'scarch. 

IT. MAXWIlLL-LEBItOY. 

iiiiite\ ial liiitoiHologi'it. 
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Part I. 


INSECTS IN GENERAL. 




CHAPTER 1. 

INSECTS ; THEIR STRUCTURE AND FOOD. 

\v(ut 1 iiiMM-ts llu‘ nianv rainiliar butterflies^ b(‘etli‘s and 

J- ctlier 1]\ iiin’ or erawiiii”* evraf urcs tliaf an* so abundant. Tlie term is, 

V('r\' 1()(KC']\' 

and includes many ci'awliiii;’ 
creatures that are not insects 
in tlie strict sense el' ilu' 
wordj and with wliicli this 
volume does not deal. It 
is not easy to e'i'v :i oli'ar 
idea of tlie animals includi'd 
ill the o'l'eat class 
Lxee])liiio' liirds and hats, insects alone can lly; lint only pro])orlii)n 
of the insects one coniiiionU sees liaie reached the liune- staer or 
ever lly. A\ e must, t lierelore, loid< for hotter distine-uishino eharaetin's. 
Ihe lee-s will hel|i us. A .^joall creatures that crawl 

on earth lia\e distinct small jointed leo^s. One thinks of spiders, 
of eeiitipedi's, of niilli]H‘des, of seor]>ioiis, as well as of beetles, 

I'aterjiillars and the 
like. Of these, in- 
sects have never 
more than three 
I'airs of h-os. A 
centipede with ov(‘r 
■HJ ley's is not an 
insect nor is a inilli- 
])ede. A S[)ider with 
tonr jiaii's is not an 
mseel, noi' is a scor- 
pion. On ( he other 
hand, a caterpillar 
is, thoiiyh it seems 
to ha\e many h'ysj 
actually it has three 
U^.i Sp„u,-~(„oi nn ,„sech. paii',s of little jointed 

B 
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legs, but also has five pairs of little sucker-feet to enable it to crawl 
along a leaf. Our insects tlien, if they have no wings, should certainly 
have not more than three pairs or six legs. They also have the feelers 
on the front of tlie head. 



I’lG. 3, 

Topical Cnfet'piUar. 

But on the other liancl there are mn^ggots, for instance, tliat liave 
no legs. They look like worms, b\it are distinguished bv many small 
points of structure. One c.an only remember that a maggot is one stage 
in t ho life of an insect and will become a ilv with wings and six legs. 
There are also insects that have anything hut the g'oneral form of 
insects; they are however rare, and if wi‘ keep cleavlv in our minds that 
spiders, centipedes, millipedes, scorpions and such -like eight or many- 
legged creatures are not insects, we are 
not likely to be confu.sed. For those 
who want a more exact and scicntitii’ 
definition, there are excellent books 
on zoology and comparative anatomy, 

\vhcrc the distinctions are expressed in 
more scientific terms. 

All insect’s body is com])letely 
clothed in hard durable material within 
which the organs lie. This is not one 
continuous covering, but is formed of 
rings joined end to end by fle.xible 
connections so as to enable the insects 
to crawl and move about. These rings 
overlap a little and so present an un- 
broken hard surface to the outside. Within this tlexible tube of rings 
lie the soft parts, the muscles, nerves and all organs ; attached to it arc 
the legs, wings, jaws, and other parts. 



Fic. 4. 

An msecl {fteetle) ti'hicl/ resemhlts a 
iiifti'f hut has three pairs of Jeps. 





INSECT STUUCTUUK. 


It‘ we take a caterpillar and examine it we lind the I'ollowiii”’ parts : — 
The head is rounded, broadly attaeluHl to the hiuh' ; the mouth is 
ituated on the lower side with a complex arranoeiueut ol' jaws ; small 
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eyes are set iii a hall circle <m each side ol’ t Iw head ; and wc ma\’ ilis- 
cerii a [lair ol small Iccicrs called Hchind the head are three 

segments (a riiitr and the eonicuts are called a sey/wc/t/j, each hatino' a 
pair 111 small Joint c’d leo's below ; there are short or Ion;;’ hairs on each 
seo'inent, aiul t he lirst seo-inenl orteli hasa small o\al shii'ld just hehiiid the 
upjier part o! the head. 'L'hesc three se”-nieuts 1ot*'ctlier rorni the ihnra.x. 
lleliiiid the thorax iire eiiflil seoineiits (which I'orni the aLdomcit), 


HEAD 


THORAX. 


ABDOMEN 


' 2 3 i 




SPIRAUll 


SPIRACLE 


SUCKER FEET 


Diagram oj Caterpillar. 
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and tlie la.st one or two^wliieli we may call tlie tail. These segments are 
nearly alike, but the four in the middle usually have a pair of small 
projections on which ai'e hooks ; these are sucker-feet and there is a fifth 
pair on the tail. Jfach of the eight segments has a small dark spot on each 
side, and a simil.ar s|)nt is found on the thorax ; these spots are xliijuiata,^ 

or air openings, which admit 
air to the system of .air tubes 
inside the eaterpillar^s body. 
The hairs or bristles found on 
the segments and the tail are 
not scattered haphazard, but 
arranged in a detinite manner. 

These are the salient points 
that can be seen in any insect. 
Tn all insects the head, the 
thorax and the abdomen are 
distinct ; the head always bears 
the eyes, the mouth and jaws 
and till' feelers [anh'jina) ; 
the thorax always bears the 
leg-s and the wings and is 
actually (-omposed of fliree segments, tliongh we cannot always see 
the division ; the al.doineii bears siieker-feet in some insects only and 
has a varying number of visible segments in different insects. Stigmata, 
or air openings, are found in all insects, and usually are arranged'’ as in 
tile caterpillar. 

All insects liave a more or less bard co\ ering, whieli is eomjiosed of 
a substance known as,7/f//«; this is u nitrogenous matori.al, peeuliarlv 
resistant to chemicals, which forms an impervious covering. The legs, 
antennae, wings and all 2 )a.rts of an insect are covered in it ; the thick 
hard wings of a beetle, the tine scales of butterfly and the flexible skin 
of a eatei'iiilhar are Largely eomiiosed of it. 

Speaking generally, the skeleton of an insect is this outer 
eo\ Cling; there are no ‘Mioiies,” but a few eliitiiious supiiorts of the 
internal organs. When an insect is killed and dried the whole bodv 
perishes exec'iit the ebitiiions covering, so tliat a pinned coileetioii 
only consists of this dried cJiith,. Such insects as have not a snffi- 
fiently thick covering imest be kept in spirit, so that the internal 
organs may be preserved in order to maintain the natural form of the 
iiisk'C't. 



Fro. 7. 

A Jl AiOU'iii/] Ihe r,f Iho IhkI 1 / 

ill ft irin'fed iiiset'/. 


a spot ; [tliiral, stitjmafa, sput^. 




wives \\n Morni-i'Mii^, 


Til (li^tiiiyMii-liiiiy till' (liiV.Toiil d:i-.-.s <.T iiix'it-, ii iv luvosu-v to 

looix >|n'('i:ill y Ml till' wino's ami tin* 
inoiii li-jiMi't.-. Ill inatim' iiiM'cts 
lIuTi' arc, M' a nili', two jiaivs of 
wiiiy> : t 111' lii'-t jiair (u]i|h‘ 1' or foro- 
iiiiiL,’'-' atlai’licil alioM' tlie mtoiuI 
pair ol tlio m'ioiuI (lower or 

liiiul \\iiio'>l atfaolii'il alioM' tlio 
t liirii pair of li'o's. In sonio iiiM'cts 

till' M'l'oin! pair of \\iiio> i.s not 
proM'iil or i- traiisforiiii'il into 
a (lifl'oroiit >lniitiiri'. In a few 
tile wiiio's ari' iii'M'i' (li'W'lopi'il, 
till' mat lire iiiM'd tieiiio' wiiio'. 
li-'S or lla\ill^■ iiiiperfeetli (le- 
\elo|ii'(i wliio'.s. (l''io's. Ill, .Til, 111 
ami .‘il .1 

'I’lie “ iuoutli-part>’' ljaw^l of iiiM'rl> are llie >1 riiel iirc' tlial siirrouml 
tile inmitli anil wliieli are mm'iI for feodino. 'I'liese ^Inietnrrs are Miinew'liat 
eoinjiliciited ami are >poeially formed in aeeordamr v.itli tlie lialnts of tlie 
ill>eet>. liiM'ctr that 
liite leaxo' or o-rceii 
lilauts lliue rliort liil- 
inir moiitli-]iart', with 
ellttino' teetli ; ill>eet> 
that attack otlier 
iimeet- lane n-iialK 
lono' sliarp jawr, Miit- 
I'J for n'l'a-.^iiiiL;' their 
|irey ; tlioM' wliieli 
'■nek till' jiiiee of 
(limits lane a slender 
tnlie-like lieak, with 
shar]) instruments for 
piereino' the plant ; 
those also wliieli suck 
the blood of animals 
or insects have a sliarj) tnlnilar beak, as in the niosipiito. It is important 
to lie able to reeoo'nise the dilTcreiiees betwi'en these kinds. A few have 
month-parts not inehided in cither of the above kinds j thus the bees have 
\cry complicated jaws, which are fitted for helping up the nectar in 



i''iG. a. 

Ilf'ail i,f a ('alcrjnlhtr, JroiH hend’Oh. 
{Ff<nn L^uioicf.) 



I’u. s. 

I'liu to sJutn' tin- sit'inof [/ffir «»/ n n/i/\ 
1't‘t'il (u hillifiti n''- 
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Thyee carnicorovs Jieetlts icith long mandihles. 

flowers and also for biting ; tlic butterflies and motlis have month-parts 
formed like a long slender tube which can be stretched into the bottom of 
flowers to extract the nectar. Figures 11-15 will show the appearance of 
these mouth-parts, and it is important to look always at the mouth-parts of 
insects, since this at once gives a clue to the probable habits of the insect. 



Mornr-PAKTs. 


1 



Ktn. 11. 


The h!liii<i tUoi‘!h‘i>(tr('i of •{ i'suckt'i 

:l. \t. Tht‘ 'i\ I'fiiiq foot hoxl oKtUilihJes c. Th 0 se >) '/o,' H j/rt! j) \\ 




The hlli,);i of u fietflt'. 

a. f'ppe,' lip. I). Tin- •ifronq ci'rreil uut n'l <•. The palji.^. 




Fig. 13. 


The st'clcivf/ movtJi-parfs 
of Diptera. 




Fig. 14-. 

The cio'led'Vp prohoseis 
of a Buiierfff. 


Fig. 15. 

The curled’vp pro- 
hoscis of a Moth. 
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The bodies ot; insects arc made up of miisele.Sj ncrveSj organs and 
other parts just as nthov animals arcj and they live in a very similar way. 
The food taken in a1 the mouth passes into the stomaely and is digested; 
the remains are exenhed. The stomach and intestine form a plain long 
tube which passes from the mouth to the tail. T’hc digi'sted food passes 
into the space bi'twecn the skinandthe intestine, in which all the muscles 
and nerves lie ; above the stomach and intestine there is a small heart, 
consisting of a long slender tube which pulsates and pumps tlie dissolved 
food forward over the head and all round the body ; this can he seen in 
many caterpillars, if the upper part of (he body is intently watched for 
some minutes. lu the body there are numerous muscles, which enable 
the insect to move. In the head there is a small brain, and running down 
the lower side of the bodv there is a double cord of nerve tissue, with little 
swellings in each ring. This cord is like mir own spinal cord, and from it 
nerves go to all the parts of the liody. Insects have nerves similar to our 
own tliougli on a simpler scale, llesides ,^cns, the perfect insect has 

reproductive organs, male or female. Tlie.si' open at the hind end of the body, 
just below the opening of the intestine. In many insects the female has 
attached to the hind end of the body a special instrument for laying eggs; 
the sting of the bee is really the egg-laying in.strument : in some in.seets 
this structure, called an ovlposifvi', is very large and eonspieuous (tig, 'y^). 

Insects have senses and sense organs which we may compare with 
those of other animals, though we cannot pretend to understand them. 

Eyes take the form either of a pair of large consplcuons strnetiu’es 
on the side of the head or of several small points on the upper surface or 
side of the head. The former, known as eitiiipon ud cyM, we may consider 
as hundreds or thousands of small eyes unitc‘d to form a single complex 
structure; W(‘ can see thcsi' separate small eyes which give the whole eye 
a honey-eomb appearaiiee. The latter, known as slmpU ejex, are found 
ill caterpillars and other immature insects, which do not haw compound 
eyes, and also in many mature insects in eonjunetiou with compound 
eyes. The caterpillar has live or six such eyes on each side of the head; 
the grasshopper lias three only, some bugs haye two, and many insects 
have none. The function of eyes is not clearly understood, but it is 
believed that the compound eyes are as efficient as onr own eyes and that 
simple eyes perhaps serve to distingiusb light and shade or act in some 
such simple manner. 

Organs of hearing are pre.sent probably in man}' insects, but definite 
organs similar to our ears are known only in the grasshoppers and their 
allies. Many other insects probably hear sounds, since many of them 
also make sounds, but it is not certain what is the organ of bearing. 
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The sense of smell is alsoprohiihly present, and is hehevedto lie in the 
antenine. Some insects (n.//., locusts) can almost <-crtainly smell water, 
a feat \ve are incapahh* <►! hccaus(‘ (Uir olta<‘tor\ itri^'an is ah\a\s ilamp. 
Others caii certainly smell Howers, carrion, etc., and their sense of simdl 
is probably far keener than our own. 

Taste IS believed to be a sense lunctional throuyh certain oi’o’ans in 
the mouth-parts. 

Touch isyinother sense probably connected s[iccially with the antcniiai 
and the little palps on the moutli-jiarls. 

Other senses that wi‘ do not now use certaiiiK' occur ; possibly "'c 
were onee possessed of tlu‘ “sense of direction,” as many insects are; 
other obscure senses we arc able dimly to pcrcciyc onl\’ afti'r a close stud\' 
of the habits of insects, althoiio'Ii w<‘ cannot coiiiu'ct an\ s])ccial si'nse 
organs with them. Amony these wi' may include the ycry iicciiliar sense 
shown in the phenoiiunion known as “ asscmbliny.” It is known that if 
the females of certain iin exiioscd in a cayc, the males of those 

species will come in numbers and from considerable distain-es. These dis- 
tances in some cases extend to seycral miles. By what sense the males 
become aware of the presence of the female is not known. The pheno- 
mimoii is utilised in the reariny of wild silk moths in India, the reared 
female attractiiiy the wild males from the junyle. 

It is imjiossilile to discuss the senses id insects in further detail in 
this book. -Man cannot hope to I'omjirehend them. 'I'lie fact that a 
butterfly knows “ by instinct ” the plant on which its yoiiny will feed 
seems marvellous when we recollect that the butterlls could not remem- 
ber what it fed on as a ealerfiillar, the metamor]>hosis haviny come after 
its eaterjiillar staye and obliterated its memory of larval lifin 'i'liere are 
eouiitless instances of this kind, and we can onl y st iidy t he act i\ it ies of 
insect life with admiration at the wonderful “instincts^' and scn.ses with 
which they arc endowed. 

Amony other curious phenomena may be marked the formation and 
miyration of swarms of insects, such as loeu.sts. This jihenomenon is also 
little understood ; it occurs in a small number of insects bclonyiny to 
different families. The locusts are the best known inst.ances in India, 
tw'o kinds of which moye in swarms over many hundreds of miles. It 
occurs also in moths, butterflies, drayou-flie.s, in the larvie of certain flies 
and in caterpillars. Larye numbers of tlicse insects yatber toyether, form 
swarms and migrate from place to place. This plienomenon probably 
originates in the necessity of moving to fresh places in seareb of food. 
Insects which multiply very rapidly into enormfins numbers may have 
found it a necessity to move often, the haljit thus becoming a settled one, 
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Food. 

From tlio moment that an insect halclics, its first task is to provide 
food b}' its own exertions; it bas also to escape tlie enemies and dangers 
that surround it ; lastly, it bas lo lay eggs in tbe ])ro]icr situation and in 
some cases must provide for tlie young. The.se are the three prime neces' 
sities of the inseet^s life, and though in many cases it is ]iossible that the 
gratification of a taste for other ])leasures is an object in life, we may 
interpret the activities, the form, colour and structure, even the life 

Jiistory of insects in terms of these three 
jirincipal needs. 

The food of insects is extremely diverse, 
and it is not always clear how they are able 
to extract the requisite amount of nutriment 
from tbe substances tliey consume.- We may 
at once abandon tlie idea that ntrtrition is 
eomjtarable to that of domestic animals. 
Digestion, nutrition and respiration are very 
different in insects. What proportion of 
proteids, earboliydrates and fats is necessary 
cannot be .stated. The amount of food or of 
air necessary to existence may be reduced 
to very low limits since insects are not 
warm-blooded ; in the absence of muscular 
Wingless Fei-fect Insect ; the activity there is probably no wastage of the 

inseetUves on the surface of the . ' i • ' f» ' 

sea and has no need of -icings, tissues, 110 consumption of oxygen, 110 

{From Distant) elimination of water or of waste products. 

The amount of food or oxygen assimilated may be measured by muscular 

activity and may cease entirely when this ceases. Bearing this in 

mind, we need not be astonished at the insects which live solely in 

dry wood, in burrows without access to the air, or which feed solely on 

chillies, opium or tobacco. Such insects do not drink, they simply eat, 

and we are entirely ignorant of their digestive and nutritive processes. 

Nor is it astonishing that many insects can live for many months 

without food. 

Most insects live on laud, a few on or near the sea, many in fresh 
water. Marine insects are few ; some in the sea itself, some on the 
surface, a larger number on the beach or in rock-pools. Relatively, the 
number is very sifiall, and sea water presents an almost impervious 
obstacle to insect life. Fresh-water ponds, streams, tanks, and other supplies 
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of water teem with inseet- life. Tlteir liahits are of o'reat interest and tlie 
devices with wliieh they supply themselves with air are ama/.ino' in tlu'ir 
diversitv and inironttitv. I'mpiestionahly the at[natie insects are deseendiHl 
from air-hreathino’ land insects, and for ev<“ry s])eeies the jirohlem of 
evtraetino’ air from the wati'i' or of drawiny a snj'ply from tin' stirl’aee 
has ))een solved in a mor(> or less inyenions maniun'. d'liese insects, how- 
ever, form a division apart, cut olT 1(\ their divc'rse hahits from tht'inst'ets 
liviny on dryland. 

The vast majority of insects live on tiie land, estahlishiny them- 
selves in i‘verv possible situation, \\ it h the most diverse oeen]>at ions and 
methods of ohtaininy a li\iny. At this [leriiKl of the enrth^s histor\ 
they art the dominant yron]>, the most sueeessfnl and prosjierons, takiny 
toll of all other ereiltures. Tn nnmlx'r of s]M‘eies, in aettial immhers or 
hulk, in the sum total of their activities, they onfweiyh all other forms of 
animal life'at ]n'esent on the earth. The extram’dinary diversity of their 
hahits and footl, their rapid luultiplietition, their small size, their varit'd 
])owers oPjeeomotion, of offence and defence, itnd the marvellous instincts 
and senses with which they are endowed, all these serve to jnit them 
above other fv)rms of animal life. Man )>rides himself on eoinjneriny 
nature, on heiny the hiyhest expression of animal life, the crown of crea- 
tion : a dispassionate examina- 
tion of insect life reveals 
that even mair’s powers are 
as nothiny to those of insect 
life, his senses weaker, his 
soeioloyv and conduct of life 
far inferior to that of the social 
inseet, and he himself com- 
paratively lackiny in the 
exhibition of .altruism and right 
eunduet shown by an insect. 

Insects arc small and their 
domination is not ajjparent ; 
but they have established 
themselves in every nook and 



corner of the earth, deriving 
their food from a vast number 
of sources. ]\Iany feed on 
plants, living in every i?art of 


Kio. 17. 

Hloffes of iL'hoae mnyyof I n)es n\ ihe leaf oj 
the lea-plant. 

{From (.Iraivmy hy E. E. Green.) 


the growing plant, from the fruit to tlie roots ; eating the tiowers, boring in 


the stem, mining in the leaves ; they devour the leaves, destroy the bark and 
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cat tlie roots ; tliev suck out the saj) and live as parasites upon all parts of 
the plant. Perhaps one-third of tlie total nnmher of insects live on ])lant 
life directly, thus eonstitutiii”' one liii;- division called the llerhivori'x. 

There are others which live on the dead or decayino- plant, on dead 
leaves, on rotting' fruits, on dry timber. Any verretahle tis.sne that is no 
Ioniser alive and sjrowino’ furnishes food to this division. We may 
include with them the feeders on decaying' animal tissue, such as the dung 
feeders, the carrion beetles, the corpse huriers. We may term them all 
Scavengers, since they, with tlie bacteria and fungi, cleanse the earth 
(if its rubbish and convert it into good ])lant-food again. They also 
form a large division, not less imjiortant hut far less visihh' to ns, work- 
ing in the dark and in hidden jilaees. 

As the plant world furnishes food for so many insects, so also those 
insects in turn are fed on by others, and we find a verv large dii ision 
which get their food from the herbivorous and scavenging insects or from 
each other. These work in two ways, by preying u]ion insects and eating 
them hodilv, as a tiger (‘ats a eow, or by living within their bodies 
pavasitically, as a tapeworm lives in a horse. The former, the Vralators, 
we see dailv at work and we may compare them with the many insec- 
tivorous birds. The latter, the Parnsifes (Ichneumons and Hies), are not 
less numerous and almndant ; their larva' live in the insect, absorbing the 
food laid up by the host and gradually killing it. The two groups 
together check the immense increase of insect life and form the third 
great division. 

There are also a small nnmher of insects that live iiarasitically in or 
on warm-blooded animals. They feed on the blood of man, cattle, wild 
beasts, birds and other animals, or live para,sitically within their bodies. 
Thev form a small division. 

There are lasth' the insects which h.ave found that man otfei's manv 
comfortable homes in his houses and buildings ; they liv(‘ upon grain, 
flour, drugs, all manner of produce and hou.sehold stores ; they inhabit our 
houses, deriving’ a precarious existence from what they can pick u]i. 
Those are the household jH'.sts ; they have been carried in shijis to all ])arts 
of the world and establislied themselves wherever man is. This division 
is not large or very important but an aberrant and distinct offshoot from 
the great scavenger class mentioned above. 

We have now included practically every insect in our divisions, and 
if we subdivide them, almost every sjrecies whose habits are known Avoidd 
fit in. We see the part each plays in the great cycle of life. The herbivores 
feed on the plants, Avhich build up organic matter from the soil and air 
under the influence of the sun. These herbivores build u]i the plant tissue 
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iut.) more (•(nnpk'x oryaiiic (■.impuuiul> and m turn ^\lpl,l\• l',„,d tor otliors. 
Tho scavunn'ors toed on the ilocaMii”' plant life and animal life, clearilio' 
the earth of deeayino- refuse, inakino- it .dean and sweet ; eventuallv they 
die and the \iliole mass (d' oroanie material luvaks up into the e.mip.ninds 
ii\tnlahle toi plant life. the parasites and pri'datol’s iei'd upmi tlu*h\iim’ 
inseets, cheekino- the inerease of both herl>i\ ore an.l si-a\ eim>'r, so that 
the destruetion of livino- plant life hy herl.ivores ean then ne\er o'o 
heyond a eertain point, the halanee tlins heinif maintained. We are in 
this volume mainly eoneerned \s itii the herl>iv<irous insects, those u liieh 
feed upon the livinc- plant. f hey are larc-elx injurious to man, thoucdi 
also henefieial. ’\^ e cannot ne”leet the ]iarasites and predators, for in 
actual Work we meet them at every turn ; I lie part the\' pla\ is not very 
evident, hut the practical study of pi-sls reipuivs that e\i'r\ student of 
ao-rieulture should he familiar with them and reeoo-uiM' them almost at a 
c'lanee. The seaveuyvrs are not of direct importam-e and we see them 
hut little ; yraiii and household pests are of direct importani’c to man as 
also the insects parasitic upon cattle and warm-hlootled animals. 


Food Plants. 

Caterpillars and other herhuorous iiisei-ts ma_\ haic one, a feu, or 
many plants on which they <an feed and thrive, dividently an insect 

that can live on a variety of plants has an tidv aiitaire over one t hat lives 

only on one or a few, and injurious insects tire laro-ely those which have 
a o’rcat ran-re of food-plants, eiuihlinj.- them to spread widely, to increase 
ahuiidantly, and to liud food when erojis are not availahle for them, d'he 
list of injurious insects is nearly synonymous vvitJi the list of insects 
havino’ many food-jilants. 

In o’oiieral, insects feed upon one or more clo.sely allied plants; thus 
cotton pests are found also on /J/ini/a and other sjieeies of cane 

pests on maize and sorylium, and so forth. In other eases thev feed on 
plants which bear similar fruits; an insect that eats tlm oilv seeds of 
cotton will perhaiis feed on the oily seeds <d' other plants not closely allied 
to cotton. 

Ihe food-iilants of some sjiecies, c.y., I he o-raiii caterpillar, are to he 
numbered in semes. The food-plants of other.s are few, and there are 
insects, for instance, which can feed on lertain varieties of cotton and 
not on others. The composition of the tissues of the plant iirohahly 
determines its suitability to insects, and some plants ii].pear to liave no 
pests. Plants protect themselves in various way-s, hut in.seets in their 
turn seem eipially to accustom tlieniseKes to the oils, alkaloids, hairs. 
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thorns, etc., with which plants have tried to render themselves safe. 
Modern science has not yet discovered any method of altering’ the com- 
position of plant sap so as to render it distastefnl or poisonous to insects. 
When this subject has been mastered, vve shall be in a position to deal 
more successfully with insects by fiurely preventive methods. 



CHAPTER 11. 


LIFE HISTORY AND HABITS. 


IJsSLClS pass tluoug-h various vluinuvs duriiin' tiu'ir lives, cliaiiges of 
1 form, li.abits, stnictiuv ami tlio like ; these transformations are in 
inanj eases rerv yreat, heiny the most strikiny eliaraeteristies of the life 
hi&toi\ of inseels. Whilst the life history is essentially the same thronyh- 
ont largo groups of inseets, it is not exactly the same in any two species. 

e can gi\e here only a very hriel outline, hot foller details will he found 
in the later sections. 

Inseets .are h.atehed from eggs, which, though smaller and dift’erent 


in a2ipearaneCj are essenti.ally similar to those of lords. These eggs are 
not cared for hy the jiarent insect, hnt are laid in such a iiosition that the 
young when they emerge will lind snitahle food. 

ii'om the eggs hatch out tiny insects whii'h are n>u.ally ahle to feed 
almost at once and begin their active life without delaw They feed 
xoracionsly and rajiidly grow larger. Their chitinoiis skin will, however, 
not stretch and permits of growth only to a cerlain limit ; when this is 
leached, a new soft skin is lormed under the old one; the latter spli(.s 
.so that the insect crawls out with only the new soft skin ; the insect at 
once exiiands, tlu' lu'w skin harden' with the result that our little in.si'ct. 
is suddenly twici' its [irevious si/.e and jicrhaps 
\ cry different iti a]i|iearance. (irowth again 
I'Ontinues until the insect is too large for the 
second skin, when the jirocess is rejx'atctl and 
a fresh moult undergone. The skin is thus 
shed periodically until the insect attains its 
full size and mature form. At e\erj' moult 
the ajiiiearance of tlie insect changes ; it inav 
he a minute change in apjicarance with a 
considcrahle changr'in size, or it may lie a com- 
jilcte change of form, with change of liahits 
and structnre. The nunilx.‘r of moults varies 
from tw'o to twenty or more, hut is generally 
about live to seven. 

These elianges form tlie essential jiart of 
the life history of insects. AVe can now 



examine in detail the nature of the changes 
uiidergone in the great groujis of insects. 


Kig. 18 . 

"■ Butterfly; nulural 
size on a leaf, and enlarged. 
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If \vD eaifli a female buttei'Hy, for instance, tlic very common one that 
is iio-ured (fi"'. •21) and keep it in a suitable eaoe, it will lay ei>-f>'s. Ihese 
are shown in tigs. 19-20 much magnified, and in another figure 
(fig. IS) are sliown the eggs of another butterfly both magnified and 
natural size. The eggs are small white seed-like things and laid singly 
on the leaves of a plant. Tf we kevp these eggs, they will presently 
hatch into caterpillars (fig. 21) ; these are somewhat worm-like in appear- 
ance, with legs and sucker-feet, totally different from the butterfly 



ITg. 19. Fig. 20. 


t-'/ff. (Mriffuifcd.) T.r/g nj'lf,' Culerpillar learcs it, iMirr/nified.) 

in habits and structure. These caterpillars eat the leaves of the 
plant and moult as they grow larger; at eaeh moult the colour 
changes very slightly, and the cateriiillar comes r)ut much larger. There 
are five such moults, and at the end of twelve or fifteen days the caterpillar 
has attained to its full size (tig. 22). It now ceases to teed, becomes 



uneasy ; it is preparing for another moult. To do this it fasti-ns a small 
])ad of silk at some point on the le.af of tlw plant, and fixing the hooks 
of its tail sueker-feet in the silk, hangs itself liead do-umwards from the 
pad of silk. The skin bursts and is throun off and the insect is seen 
hanging from the leaf. It is now eom]>letel;\ ehangid in ajijienranee and 
is called a chrysalis it is a rounded, green object, with ])retty gold 
markings (fig. 2d) ; there are no limbs, no mouth, no eyes ; s])iracles alone 
can be seen. This curious creature hang's motioidess from the plant for 
^Cliri/salif ; iihiral eft rt/sahife^f. 
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six days, iakin.sr no food and appearing to bo aslcop. At fl.o ond of six 
days the outer skin bursts, and a lar-o insect comes out. This ualks 
feebly about tor a few minutes .vbilst its lai-e uino-s expand and 
spread out ; tliese win<j;'s beeome 
firm and stiff and ivi' see that 
it IS tile butterfly anfaiii (lli^'. 

2-1) similar to tlie one first 
caught. This butterfly nill fly 
away, mate and again lay 
eggs, wbicli will again batch to 
caterpillars, the cycle begiuniug 
again. 

This is a very short descrip- 
tion of what occurs in the life 
of this butterfly and similar 
changes take' place in the life of every butterfly. "Wo see in it four 
stages— the egg, the caterpillar, the chrysalis, and the butterfly. 

During tlu' egg stage the catcrjiillar is foriiud from the germ; 
the caterpillar feeds, grous larger and moults;.ateaehmoult thereare 
only small changes, and during the gron til in size, covering five moults. 




P'ln. 23. 

Chi-iisu/is o/ IJie Ihillerjlii 



Fig. 24. 
Butterjly. 


the insect changes but little; its whole business is feeding, growing 
larger, and laying up a store of fat. 'When the cateri>illar is full grown, 
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the big change takes place ; for this it prepares by hanging itself in a 
convenient place, out of the Avay of enemies, etc., and becomes the 
chrysalis. During this period an internal transformation takes place 
.and the tissues of the caterpillar build up the hutterlly. Ihere is no 
))rocess akin to this ill any domestic animal with which we are iamiliar, 
every part of the caterpillar is built, up anew ; the internal organs are 
remodelled; wings are formed; long legs take the place of the short 
caterpillar legs ; the biting jaws of tlie caterpillar have been tlirown off 
and the long tubular proboscis of the butterfly is formed ; new compound 
eyes are formed; neiv sense organs appear. Further, the entire lepro- 
duetive system of the butterfly is built up and formed. Only the 
beginnings of a reproductive system are to be found in the caterpillar, but 
a more or less complete and complex system of reproductive organs, male 
or female, is formed during this stage, ^^ hcn, at the end of six days, 
the butterfly within is fully formed, it emerges; the skin is soft, the 
wings soft and folded up; in a short time the wings expand, become 
hard and dry ; the body takes on firmness, the legs become stiff and tbe 
butterfly is ready to fly away, with new senses, new instincts, to suck 
the nectar from the flowers, to find its mate and to flutter gaily in Uie 
sunshine— a change as great as avc can imagine from the crawling 
caterpillar that hung itself up six days before. 

The life of all insects is not exactly similar to that of the buttcifl^, 
and we may take the life of a grasshopper as an example of what changes 
take place in some other insects. 



Fio. 25. 

Egg mass detached. 


Fig. 2t5.i 

Egg mass in ground. 
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Tlio fomnlo "rnsslioppev lays a 
nnd slinvtly aftov dips. 'I'lipso 
I'crS’s lie ill llip opniiiid fcvv some 
weeks and ]n'esen11\- oneli splils 
and a yonii”' iiweef comes ind. 
This youni;- inspcl is very small, 
about twice the len^tli of tin' 
eg'.^s, and vi'vy active. The 
general form is like that of the 
parent ; there are the long' logs, 
the hind pair very large (fig. 27), 
and the head like that of the 


mass of eggs (figs. 2.'), 2fi) in the ground 



l-'io, 27 

Yoviifl Jiici-ol, itaii (All. infill! II i/lsil fim 
f i ) 


grasshopper with similar antenn.-c and pws. lint there are no wingsand 
the little insect can only leap. It is also (piili' distinct in colour. It foods 
upon green jdants just like its parents did and grow.s larger. Moults take 
place as in the eateriullar, and at ovtu-y moult the insect comes out larger 
and some^yhat differently coloured. At the fourth moult (fig. 2s) two 
lobes appear at the upper side of the body, on the seeond and third 
segments of the thorax, above the second and third ]iair of legs. At each 
latei moult these grow larger until witli the sixlh or seventh, they take 



Kiq 28. 


IT al f-p rnv ii hiftpci. {Alafiit 'ifteil lirice.l 

the form of the large perfect wings. Our grasshoiiper (fig. 29) is now 
full grown and moults no more. It lias perfect wings, a fully 
developed reproductive sy.stem, and will presently mate, lay eggs and die. 

This life history is a great contrast to that of the butterfly; the 
young is like the parent in general form, feeds in the same manner and 

f 2 





U,??- UXStOM HABITS. 


Jives a similar life. A f each moult it grows larger aildgradliaJI/chllges, 
almost imperceptibly, till it is full grown. There is no’ caterpillar, no 
chr/jsalis; there are no sudden changes at any moults ; the wings grow 
slowly; the reproductive system is developed gradually; tliere is no 
period of rest, and the insect feeds at every stage of its life. ’\V{3 may 
concisely state that whilst the grasshopper develops gradually, the 
butterfly does so suddenly. The sudden change from caterpillar to chry- 
salis, and chrysalis to butterfly, is one distinguishing feature ; this is 
called the met amor pit o ns, and all insects which pass through these 
changes are said to have a “ metamorphosis.” It is a convenient word 
which expresses the facts that (1) the young insect is totally unlike the 
mature insect ; (2) between the two is the ro.sting stage similar to that we 
call chrysalis. We might divide all insects into two groups, those which 
are caterpillars and chrysalides before they become butterflies, and those 
which change gradually and slowly till they become grasshoppers. 
The first have a metamorphosis, the second have none. Speaking gen- 
erally, all inseete belong to one group or the other. They either have 



metamorphosis and pass through four stages, viz., (1) the egg ; (2) a 
stage like the caterpillar (called larva ) ; (;i) a stage like the chrysalis 
(called pMjJd) ; (4) the mature stage like the butterfly (called imago ) ; or 
they have no such distinct stages but commence as eggs, pass through 
a series of gradual changes during which we may call the insect a nymph, 
to the perfect insect, called the imago.* 

It will be seen that we have here a character that sharply divides all 
insects into two groups. There are some insects which have a partial 

* Larva, plural larva ; pupa, plural ; imago, plural imagines ; nymph, plural 
nymphs. 
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metamorphosis and wliioh are really intermediate between these two 
gron2)s; hut they are not common and we arc unlikely to meet with 
them. e shall lind Jaroe and distinct groups oi insects tvliich have a 
raetamorjihosis, and equally larye and 
distinct groups j which have none ; 
every student sliould know at once 
whether an insect lias or has not a. 
metamorjihosis. 

Before proceeding to the next sec- 
tion, we may draw attention to a 
few i^oints. 

All iicrfoet insects, l.c., ima- 
gines, have wings, or should have ; 
there are many exceptions to the 
rule and in many insects the wings 
are not fully devehqie l. lliis is more eomiuon in insects which have no 
metamorphosis than in those which jiass through the pujia stage. 

Such insects which look immature, can he known as mature if seen 
coupling. None but imagines, i.e., {lerfeet insects, can couple or rejiroduce. 

On the other hand, any insect with fully developed wings, i.c., with 
wings with which it can fly, is an imago and will not grow any more. A 
small flying ga'asshopjior cannot he a young locust or become anything 
else. A small beetle cannot grow into a large beetle. Mdiatcver its size, 
a winged Insect is full grown and will not do more than lay eggs. This 
is an absolutely invariable ndc. 

In later jiaragrajihs, the life historv' is statcil in gre<T,tor detail and 
some of the many exce2)ti<ius to general rules are diseussed. In entomo- 
all other hraiiehes of biology, the general rules are abundantly 
proved by their exceptions. There are very few g'enoral statements that 
can be made to which there are not many oxcejdions. AVe can say 
generally tliat all insects arc batched from eggs, but there are very 
uumcrous excepitious ; equally wc can say g-eiicrally that mature insects, 
like other creatures, ar<' of two sexes and that the process of reiiroduction 
is depjeudent uj>on both sexes ; even this statemeul is not true of all insects. 
It is necessary to guard against liard-aiid-fast rules and gcnei’alities 
in dealing with insects ; they are valuable as aids to memory and the 
imagin.ation, inevitable in class rooms and hooks, hut they must he carefully 
used outside the class room. Nature has no cast-iron rules, and the more 
we study nature the more wc find an infinite variety that laughs at our 
generalisations. One group shades into another ; the habits of one class 
are linked to those of another by insensible gradations ; no two species 



Fio. 30. 

A wiiiale^s mafure CocVfoach. 
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are alike in form or habits, so that we must have a clear eoiieeptiuii that 
we are not in a world of elear-cut definitions and distinctions hut in one 
whose first charm lies in its infinite variety. 

Eggs. 

Insects are not produced spoutaneously from plants or from dirt, but 
arise from eggs laid by the parent insect, or, in rare cases, are born alive. 
No case is known of insects having been produced in any other way, and 
in tracing the life of an insect we may commence from the time the parent 
lays the egg. Insects often appear suddenly in great numbers, and ignor- 
ant cultivators believe that they have fallen from the sky or are due to 
a change of rveather or some similar cause. The appearance of an insect 
in small or large numbers is not a siii)ernatural phenomenon and can only 
be caused hy the pareut insect having laid eggs or produced living young 
in or near that spot at some earlier time ; the eggs may not have been 
seen and may have been there for several months, but in every case if we 
could go back far enough we could trace them to the parent insects. 
Reproduction in the insect world is a process similar to that of the higher 
animals and no more mysterious ; it depends upon simple causes which 
are fully capable of investigation and differs but little from those which 
bring about reproduction and multiplication in other liviug creatures. 

lu almost all cases, the eggs are produced after the mating of the 
male and female insects ; there are a few groups of insects in which 
males occur rarely or not at all ; the females then produce eggs or liviug 
young without the co-operation of the males, but this is confined to a 
small number of insects and in them occurs regrdarly. If a bred female 

moth is kept alone in a cage, she 
may lay eggs, hut they are imperfect 
and do not hatch ; an aphis, on the 
other hand, may produce eggs or 
living young without any male being 
present, many successive genera- 
tions being thus produced without 
the intervention of any male. In 
some groups, insects are born alive. 
In the iqjhides this is the normal 
Coclcroach 'E^y case. {Maynifieil.) pl'OCC.SS during’ part of the 3 car, no 
eggs being formed, but the virgin female producing living young. 

In some flies, the female carries the fertilised eggs Avithin her body 
awaiting a suitable opportunity to lay them on sufficiently decayed matter 
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and these cpfgs often liateli hefovo they are laid, the fly then depositing 
living maggots. These phenomena oeeur rarely in other inseets, being 
exceptions to the almost universal rule that inseids hatch from eggs. 

Eggs are usually laid where the young will find abundant food and 
are then abandoned by the )>.ircnt. Exceptionally the p.arent cares for 
and watches over the eggs ; this is the ease also in social insects, but the 
eggs are then more usually looked after by special individuals and not by 
the parent. In most oas<‘s the parent die.s soon after the completion of 
egg-laying and the young that hatch live an independent life from the 
moment thov emerge. The beautiful instincts of the digger wasps are 
perhaps the best instances of m.aternal care for the young (see page 271). 

The number of eggs produced bv the individuals of any one species 
is usually fairlv uniform, but varies very mu<h in different sjiedes. The 
large Six-spotted Grtmnd licet le (fig. d-t t) produces one largi' egg at a lime 
tind produces only a few in its life ; other beetles produce them singly and 
generally lay only a comparatively small number, but the tortoise beetle.s. 



fio. 32. 

y.fjff case and oj Mantis, flic latter tiiayn ijied. 

for instance, produce many and may lay them in beautiful egg cases. 
Generally beetles’ eggs are laid singly and are hard to find. Moths lay many 
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eggs, usually upwards of one hundred, in clusters or masses. Butterflies lay 
them singly and in great numher. The queen-bee produces a vast number 
of eggs, laying them singly in the special cells. The locusts and larger 
grasshoppers lay about one hundred eggs ; the smaller grasshoppers 
some fifty or so. The N europtera lay many eggs, as do the Orthoptera.* 

It is probably correct to say that insects which are exposed to 
enemies lay many eggs to allow for the inevitable destruction of the 
majority of the young, whilst “ safe forms,'’^ which live in hiding or are 
exceptionally well protected from dangers and from enemies, lay a few. 
The form of the eggs varies very much in different families. Cock- 
roaches lay eggs (fig. 31) in a single case of peculiar form, as do the 
mantis or praying insects (fig. 32). Stick insects drop, one at a time, 
peculiar seed-like eggs with lids. Locusts and grasshoppers lay a mass 
of long oval eggs in the ground and green grasshoppers lay them in the 
tissues of plants. The eggs of the 
Laeewing (fig. 332, page 274) resemble 
grains of rice and are set each on a 
stalk j many other Neuroptera lay masses 
of eggs in fresh water. The eggs of 
Hymenoptera are small, soft, white 
bodies, sometimes stalked. Butterflies 
lay round seed-like eggs, beautifully 
ribbed ; moths lay similar round or flat 
eggs usually ornamented or marked. 

The eggs of the common flies are cigar- 
shaped, deposited singly or in masses. 

Bugs often lay neat cylindrical eggs with 
• lids, depositing them in batches; the 
eggs of the Red Cotton Bug are round 
and yellow, laid in the soil, whilst those 
of the Dusky Bug are cigar-shaped and 
laid in the lint of the cotton. With such The eggs of a Plant Pug on a leaf. 
infinite variety, general statements can be accepted only with great caution. 

The period during which the egg remains before hatching varies 
immensely according to species, climatic conditions and other factors. 
The eggs of butterflies hatch in a few day.s, a.s do those of mosquitoes ; 
the eggs of moths hatch very (juickly in warm damp weather, but dry 
cold will delay them. Many insects'’ eggs remain from October or 

* It is necessary to use scientifio words to designate groups for which there are no 
English equivalents. The reader will find the explanation of these words on pages 62— 
64. — [H. M.-L.] ® 
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November to the following rains. The Kiee Grasshopper’s eggs 
normally stay in the ground for eight months, but will hatch earlier if 
kept w'et. The degree of moisture aiul heat have a great influence on 
this period, and little is yet known of the influence of climatic changes on 
insect eggs in India. 

Larval Life. 

When the larva is formed inside, the egg breaks and allows it to 
emerge. There are special devices for securing tlic rupture of the egg' at 
the right time, which deserve study. Many caterpillars at once cat the 
eggshell and then start feeding on their tVxxl-plant. As a rule, larva) 
develop rapidly with a plentiful supply of food and proper conditions. 
The temjjerature and degree of moisture play a great part in tlie growth 
of the young larvae. Feeding is the sole imiwrtant business aind growth 
is rapid. Moults occur as necessary; caterpillars shed their skins five 
times as a rule ; grasshoi)pers do so five, six or seven times ; the silkworm 
does so four times. INIany bugs do so five times, though the Mealy Bugs 
and Scale Insects have only two or three moults. Some a^piatic insects 
moult as many as twenty times. 

Though the process of moulting is necessary to allow of continued 
growth, it has also a physiological reason. The chitinous matter thrown off 
is nitrogenous and it is probable that the nitrogenous waste products of the^ 
body are eliminated in this manner ; insects have no organs which corresi)ond 
directly to the kidneys of the higher animals, and a part, if not all, of the 
nitrogenous waste matter is excreted and periodically .shed as chit in. 

With each moult the form and colour change slightly or greatly. It 
must not be taken for granted that the number of evident colour changes 
and the number of moults arc syuonjniou.s. AVe cannof, for instance, 
collect a great number of the young of a grasshojjper, sort them into 
groups according to size and colour, and then say that each group is the 
result of one moult ; the changes .at one moult may be very slight, though 
far more striking at every other moult. Moulting is not such a regular 
automatic process that all individuals of a species have actually the same 
number, and it has been found that grasshopiicrs from tlie same batch of 
eggs take si.x, seven or eight moults to attain maturity. 

Larval life may be very short or very long, depending upjii the 
habits of the insect, as well as on climatic and other conditions. Generally 
speaking, development is more rapid in hot weather, slower in cold. There 
is an optimum temperature, the temi)erature at which development is 
most natural, which climatic conditions retard or hasten. There is also an 
optimum degree of humidity, varying for each s^jccies. A rise of tem- 
perature above a certain iwint or a fall below a certain jxiint may almost 
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or entirely suspend vital activities temporarily^ and this is determined hy 
the eireumstanees under which each species lives. 

General statements arc nearly imiwssible as they are certain to convey 
false ideas. Throutyhout it must he rememhered that every species of in- 
sects is distinct from every other si>e-eies in hahits, and that every species 
has as much individuality as each human being’, no two species living 



under identical conditions. We can go mueli further than this, since 
even species are not well marked and shade imperceptibly into one another, 



Fig. 35. 

A Sair^ Caterpillar, and its pupa with the cocoon formed of silk and hairs made Ip 
the caterpillar before it becomes a pupa. 
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Thfi I'i'infain Ji'eeci/, ani^ Hit ta^t oj ! ivisltd 

jihrta froni u-hlch if tmerjes. 


blit if We ave to liavo elear 
coneeptKins of iiii^i'ets’ aeti- 
vities, wi' must tliilik ul' 
eaeb ^pel•ies as distiiu t, so 
(listiiiet tliat even we ean 
>ee the ilift’eviMici's. 

Siihjeet to this, Wi' may 
sa\ that eelil vetanls tlu' 
(K'velepmeiit alul activities 
III' insects; even the eiilil iil' 
the jilains sends many in- 
sects intii a tiii'pid eimditinn, 
this hiliernatinn lasting;' for 
periods that \arv aeeord- 
ino' to the lowness of the 
temperature. l'a[Ually, lack ol 
fond, dry air, and intense lieat, 
compel the majority of insects 
to he dormant in some form for 
some months of the year. This 
is dealt iiith snl)sei|Uently. T'lie 
periods of larval life may he a 
few days as in many lly maoools, 
a few iieeksas in most moths, 
beetles, etc., or a few or many 
months, as in many beetles. The 
Cicinliis ]»rohahly li\c far lono-er 
as iivmphs, one American s[iecies 
liviii"' seventeen years under- 
orouiui before hecomino- an 

imaoo. 

Pupal Life. 

The pupa heiuo' inactive and 
lieliiless is usually concealed or 
|»rotected from enemies. In 
H i/ineiioplern it is eommonly 
I'lieascd in a silken coverino-, in 
a cell, a nest, or in the o-rciund. 
In Coleoplci a a silken cocoon is 
never formed, thono-h approaches 
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to it are known ; the pupa is commonly in the ground in an earthen cell, 
or in the burrow of the larva or in a tough case on a plant. Many have 
naked pupie fastened to plants. The cases they make are of twisted fibres 
(fig. 37) as in the Palm Weevil (fig. 247), of excrement (fig. 36) as in 
some leaf beetles and weevils, or of secretion produced by the larva (some 
weevils). The butterflies have suspended pupae, fastened to plants, often 
of peculiar form with resemblances to torn leaves, etc. Moth pupoc are 
usually in eoeoons formed of silk alone (fig. 39) or with hairs (fig. So) 
or are found in the 
ground, on plants in the 
larval burrows, etc. 

The silk of commerce 
is produced from the 
cocoons of various moths 
and almost all cater- 
pillars can produce silk 
throughout their larval 
life, using it for a variety 
of purposes. The pupa Pia 38 . 

of Dipterals to be found Bntterfli) Cln-ysaUs, shoicinr/ Vte thread by lehich H is 
in the habitat of the fiaed to the ^ 

larva, without covering as a rule. Insects display great ingenuity in the 
dei ices they adopt for the protection or covering of the pupa. The pupal 
period is commonly short, a few days in flies, a week to ten days in many 
butterflies and moths (unless hibernating), about the same in the known 
Hymenojitera and in some Coleoplera. It is 
however much prolonged in some Coleoptera 
and may be very long in all groups if hiberna- 
tion is taking place in the pupa, as it often does. 

In some Coleoptera, the imago emerges 
from the pupa and undergoes a further 
resting period before leaving its hiding place. 

"We may here mention the flies which 
pass through no larval period, but are pro- 
duced by the parent as full grown larvse, 
which at once pupate. The best known of 
these are the Horse and Cattle Flies (fig. 320, 
page 265) which live uixm the blood of birds 
and mammals. This abnormal life history 
is possibly an adaptation to the semi-parasitic 

life of the imago. Cocoon {leloic). 






IMAGINAL LIFE. 


29 


The life of the imago. 

The life of tlie imago varies mueh in length in the different groups. 
Eeprodnction being the prineipal business of this jK'riotl, the imago eom- 
monl\^ dies as soon as mating and «“gg-la\ ing are eompleted. In the moths 
and butterflieSj eourtship, mating and egg-la\ ing may oeeiipy a few days 
or more rarelv a few weeks. The imago ha-s no neeessity to provide 
for her young further than by baying her eggs in a suitable phw’e. 

In the Ilymcdoptera, on the other hand, the parent has to provide for 
her young or actually feed them, as the larval jK'riod is one of helplessness 
during which the grub feeds on the stored up food -or is fed by the 
parent , so also the life of the imago is prolonged until she has fully 
provided for the new generation or done her share of the work of the 
nest. Between these two extremes are many shorter or longer imaginal 
lives. Climatic conditimis may determine the length of the life as in the 
grasshoppers and locusts, the Bombay locust living as imago for nine 
months until it can lay eggs, whilst allied grasshoppers live as imago for 
some six weeks only. The May-flies live for very short periods, the long 
nvmphal life being the active period. The 
dragon-flies, on the other hand, have a long 
life both as nymphs and imagines. Coleop- 
tera live long and can survive long periods 
when food is scarce and they are waiting 
until conditions are again favourable for 
egg-laying. JFemiptera and Diptcra have 
long lives as imagines, the preliminary 
stages being proportionately shortened. 

There is no general rule and it varies from 
species to species. The activities of an 
insect are not to be measured by its life in 
the winged state when it is most apparent 
to us, but by its whole free life as larva or 
nyipph and as imago. In some the first predominates, in others the latter. 

In exceptional eases, both sexes are not equally developed, and in 
general it is the females which are the least developed. In the “ Bag- 
worms'’'’, the female remains as an imperfect pupa and does not become 
winged or leave the shelter of the larval case, whilst the male becomes 
winged and seeks the female (fig. 41). In other moths the female may 
be active but unwinged. In the Aphides, the females are frequently 
unwinged, the males winged. This is the invariable rule in the Scale 
Insects and Mealy Bugs, in which the females only moult twice and 



1''I0. 40. 

Wingless female Wasp. 
{The male is ivinped.) 
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remain nnwin^ed ; ■wliilsfi the males pass thron^h a transformation and 
emerge as tinv fls’ing insects ndtli l>nt one pair of n’ings (fig. 42). 
These are instances of incomplete development and are not to be confused 
with the differences between the sexes discussed in a later section, 

Hibernation and Broods. 

Insects are \inahle to live and hrei'd continuously throughont the year, 
except in places with a general uniformity of conditions throughout tin* 
whole v^ear. In the plains of India, three causes combine to eheclv the 



Fio. 4-1 . 

The Tice Leaf Tag-^rorm. a, tnalf moih ; h,J'enmie ndiflf, an ii>rperfeotlg rlereloped 
moth ; c, caicrpiUai' n? case of leaves. 

continuous growth and breeding of insect life ; these are cold, excessive 
dry heat and absence of food. 

(A great number of insects are inactive in the cold weather and are 
then said to hibernate^; as tbe temperature falls these insects become torprid, 
remaining inactive until the temperature rises. Hibernation is not uni- 
versal ; many piests are active in the cold season, attacking the rabi crops ; 
others emerge from hibernation in time to attach the riprening crops. The 
occurrence and preriod of hibernation deprend largely upon climatic condi- 
tions ; the temperature does not fall evenly throughont the plains of India, 
and a sprecies that hibernates in one locality may not do so in another. 
Much has yet to be learnt of hibernation ; few insects are active in the 
cold weather in dry cold localities ; few hibernate in warmer, damper 






ImalitioH. Till' risr (if tciiiiu'taturc afti-r ilio cnld wcallua- dues not affcot 
all species aliko ; (iiic A\ill cnicvyc weeks Itel’iire aiietliev. In rave easi's 
all of one species will enicr^-e with ixlraordinain \inaniniit\ when the 
tempcrattive rises. It is net unennunnn to lind enormous miinhers of one 
species of a moth ll\imf in one week, Lfi\iim- phn-e ne\t week to allot hi'r 
species which has emero'cd later. 

Hibernation is (iass(‘d in all stages; it is as \ ct impossible to o-i\e 
accurate o'cueral statennuits, but one may say that many OrllKijilmi 
bibernate as eyo's, as (To one family of butterlbcs; many Jli//ncilvpli‘r<i 
and Culcupfera hiberntUe :is imao'ines, others as pupan I(‘ijliliijtfer(i com- 
monly hibernati' as pup.e or laiway thoimh some butterllies do so as e,n'i4's. 
Ui /iti'i'U bibernate as pupa' to some eyteiit, Ilt'iiii ji/rrn as imao’ines or eo’o’s. 

After the cold weather there usually follows a period of dry hot 
weather prior to the rainy period. Tiittle is known as to the matiner in 
which insects pass throno’h this period. Many sj^iceies that emerge from 



Fie. 42. 

Scrtle Insect on Tea. a, adult female scales; b, male and femal e scales after first moult ; 
c, female scales ; d, male scale; c, winged male; f, antenna of male ; 
all enlarged except a and b. 
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hibernation have one brood between the cold and hot weatlier and then 
become torpid, citlier from absence of food or from the excessively hot 
and dry conditions. In many cases this period is simply a continuation 
of the hibernation ; the torpidity due in the first place to cold appears to 
give place to a torpidity due to heat and drouglit ; or we may consider 
it as due to tin- absence of food. For many siiecies there is food 
only during the wet season, so that insects emerging too soon would 
find no food. 

On the other hand, we find insects emerging at the commencement 
of the liot weather, living as imagines till the rains if food is not available, 
but laying eggs and producing a new brood if food is available. This is 
a curiously interesting fact not yet fully understood. For instance, if 
cotton grows continuously through the cold weather and the hot weather, 
we find its pests attacking it at the commencement of the hot weather ; 
should the cotton however be dead, we find the same insects apparently 
living as imagines or still hibernating. When well irrigat ion is practised 
in the hot weather, there is food for some insects in the irrigated crops, 
with the result that these insects arc found breeding in March or April ; 
in the same district, where well irrigation is not practised, we find these 
insects still hibernating or living in concealment as imagines. These are 
perhaps the exceptional cases, but they are common among the crop- 
destroying insects. 

A larger number of insects appear to continue torpid after the cold 
weather and until the rains. But again, such is the variety of insect 
life that general statements are of little use. Many insects are most 
active in the dry hot weather ; the wasps make nests, the first parasites 
appear, the dung-rolling beetles arc seen. Ants, termites and other 
insects are active. If wo turn to crop pests, it is not far from the truth 
to say that (1) they continue hibernation or (2) they emerge and lay 
eggs on the crops if available or (3) they live as imagines until the rains. 
The'question of available food-plants is apparently the decisive factor ; 
sugarcane pests are very active in the hot weather, but the conditions of 
course approximate to those of the rains, there being food and moisture 
available. 

The result of these periods of rest is that for every species there is a 
definite time duiing which the imagines emerge and lay eggs. During 
one week there will be an abundance of a particular moth emerged from 
hibernation. The period may be longer or shorter, but there is for every 
species some j)eriod, at the commencement of the rains or of the hot 
weather, when eggs are laid, and shortly after which the first brood of 
caterpillars emerges. If all the imagines emerged on the same day, we 
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^lioiild out' catf'i'pillai's a]»]M^arini4‘ nii ilic >aiiu‘ dav and a iiiiil'orni 
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proper time. The four hroods are not rroailar, and tlioiioh thr iiisrel 
diH's lirred four times iti the xrai', ail do not breed at the same time. 
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CHAPTER III. 

FORM AND COLOUR. 

I F vm exeiiniiic an iiifcct, we caii possibly dednee from its form, 
structure and colour many facts as to its probable habits and habitat. 
The complete structure of an insect, as well as its life history, is inti- 
mately correlated with the predominating motives of its life, search ior 
food, escape from enemies, reproduction of the species. 

In all insects the modifications of form and colour which are cor- 
related with sex and reproduction appear only in the imago stage. 
Larvffl are of no sex iuid even the larger nymphs of the Ortlioptern. 
display only minor sexual differences, the se.xual characters not being 
matured until the final moult. In the higher insects the search foi 
food is confined to the laiwal stage, not wholly but very largely. We may 
regard tlie division of the life of an insect into distinct periods, in one of 
which tlie search for food is the principal business, in the other repro- 
duction, as a valuable adaptation, which may account for the success of 
the insect group over otb.ors. 

In nearly all insects the necessity of .special devices for offence or 
defence lasts thronghont the entire life. Tlie exceptions are the insects 
which live hidden, such a.s the horers ; witli these exce])tions, e\eiv 
insect must be protected from foes, a.iid iii all stages we find that tlieie 
are iiiimherless special eontrivaiiees for seeuriiig immunity. 

It is impossible to discuss fully the \ arieties of form and coloui 
found ill insects. There is a meaning in the colour scheme, the details 
of the structure, the general form and ai'pearaiiee of every species, which 
we could find if we were fully aeipuiinted with its habits. We are ouly 
slightly aecpiaintwl with tlie live-s of any insects, and most live in ways 
totallv unknown to us. It is possible oul\ to oiitliiu* a fen geneiahtu‘s, 
principles that extend over large groups of insects and give us a clue 
lo the method of underslaiidiiig' the signiiicaiiee of form and colour in 
insects. 

Size. 

The general eoiieeptioii of the size of an insect is perhaps of somc- 
Ihing about as large as a bean or larger. The majority of species arc, 
however, less than one <piai-ter of an ineli long ; it is misleading to 
judge from our obseniition of insects, since the larger ones catch the 
eye, are mure easily studied and far more easily iireseried, whilst the 
smaller insects escape iiotiee and are passed by. 



It is not umvasonalili' to supix)si‘ tliat a sinallfr in-('ct iV(piinn<>; loss 
f'oiKl and ahlo to live lull”- [)eriods on little iioiiri-,linienl tlui\es where a 
lai'o'er inseet eould not. Prohahly it ean repriKlin-e move vapidly, it 
Liifovs lo's indiiooinont to enemies, and on the whole ma\' he move stte- 
eessl'id. These considerations iivohahlv determine t he limit of si/,e and 
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whilst the small Inrais have an enormously rapid power oi' multiplication. 

In anv one species the size is usually constant, but is not a character 
tha* can bo used to discriminate speed's. Some species are very variable 
m size, and males ;irc freipieiitly smaller than females. 

Form. 

The fact that an insect’s form is correlated with its habitat and by 
the necessities of procurmo' food is abundantly manifest. Insects in 
o'eneral are soiiiewTiat cylindrical, a form that allows of twistin<r and 
tle.xible movements. This persists in llyino- insects 
(^lio. i;’)], as offi‘riiii>' less resistance to the air and is 
also well seen in most larvie. lloriii”' insects arc 
extra-cylindrical, as it were, fittinn' lii>htly in the 
tubular burrows they make or, as in the beetle i>Tuh.s, 
luiviiio' a special cushlini-likc projection that lits the 
burrow tightly and facilitates locomotion NS). 

i\Iany insects are llatteiied; hark beetles and 
similar insects that lind food between the hark and 
the wood arc often flat, to the e.\treme of heiiio- 
leaf-like, (rrmiiid beetles, eoekroaehes {lio-. j-.j) and Co,ii,iiu,i Cocl-roavh. 
other insects that live on the o-rouiid, hide under stones, and run fast, are 
usually flattened. So too are some ealer[)i liars fliir. t7) that elino' tig'htly 
to the leaves of plants, and li'af-miiiers which lind their food between 

the u|i])er and lower epidermis 
of a leaf. The tortoise beetles 
are ilat and can elinLf very tightly 
to a smooth leaf after the manner 
of a limpet on a rock. The praying 
inantises are often formed like a 
grass stem, and lurk in the grass in 
tin; Jio[)e of niiwary insects mistak- 
ing' them for a grass stem and so 
getting w ithin their reach. Others 
resemble di'v sticks and live on dry 
hushes. The green grasshoppers 
(lig. ri’.l) for a similar reason are 
formed so as to suggest a green 
leaf and deceive hutteillies. Mag- 
gots that live in decaying matter 
arc smooth and worm-like, with 
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The Be>i ; an eauaiple oj ti fa! itteecU 
{Magnified.) 
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O t'n^s:htiititpr. /</ shoH' l]ip in'f.ril-l il\i' Or! jiovU c,'. 

Til gfcni'i'iil whore (hero is a diver- 

sitv ot sex, tlio male is the smaller 

(tig. ~r-’>) ; hoth Sexes are freijuontly 

similar in size and external eharai-ters, 

tlie sex heing determined <mly hy dig- * 

seetion. In many (Jyfliopfrrn the males 

are smaller and differently coloured, in 

rare eases heing rcry unlike the female 

in general a]i]x'aranee. The male stick 

insects are oft(‘n winged wlnur (he ^ 

females are unwinged. 

There is little' or no differtmee 7 ; 

, Ifa/c ntui Feiiwie jlofn, the awallei 

l)etNveen tin* in A^ntropff'rK. .„nip ohovp. 


Fig. T)-!-. 

Kio. P 5 . 

Male Avt. 

IVurker Anf. {Magnified.) 









yORM AND COLOUR. 


(lisfilU'lions only. Females are in .some eases iMiigless. In flies 
lliere .mr seldom striking differenees ; male mos.|intoes liave large 
i'eatlierv aulennte, females smaller ones (fig. HH)- Bugs are varel\ dis- 

tingnisliable, hut some of the 
predafenus species have 
elearl\ distinct sexes. In 
Aphidea, males art' often 
absent ; in Mealy Bugs and 
Seale Insects, the male alone 
is M'inged, the felnale M ing- 
less and degraded. 

^lale insects commonly 
produce sounds or songs. 
Grasshoppers chirp by rub- 
bing th(^ hind leg along thi' 
front Aviug ; green grass- 
hop])ers have a poM-erful 
sound-producing a])parat us 
FfmnU staff Tteftlp at th(> base of the triiigs. 

Crickets produce a. shrill loud noise. All of these insects also have 
ears rrith whieh to hear the music they produce, beetles have a very 
oavat diversitv of apparatus for producing sounds. Tin' best known 
noisv iusei-ts are the Cicafhn whi.-h live in forests; thev are iiossessed 




Fig. 58. 
Male Bviterfu. 
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sill"' or (■liir]i. Son" is mainly fonoerncd nilli sox and is possilily oiio of 
ilio fow moans liy wliioli tlio malo oapiivati's or jiloasos tlio fomali' ; son" 
may also 1)0 coniiootod nitli the fact lliaf tlio malo is not burdonod niili 
llio cliiof oaro of life, tin* satisfac1or\ dojiositioii of tlio oo-q's, and so 
utilizes liis siijiorflaous onerqy in sonq. Anotlicr maiiifostation of sexual 
diffi'reiieo may ])erlia]is be found in tlio Inmiiioiis inseefs. 

Colour. 

All msoets ndiieli live in tlio open air ari' coloured in a more or loss 
complex manner ; tin' soliomo of eoloiirinq' is in many species variable 
witliin certain limits, but generally is uniform and fixed in all individuals 
of one or botli sexes of tlio same s|)ocios. These colour schemes are 
evidently important to the welfare of the insect, and attempts have been 
made to elucidate the general principles that underlie them; no two 
species have ])recisely the same form and colour, but larqe numbers lia\ c‘ 
a similar colour scheme, ilifferinq in ilclail in each s])e<-ies but aqreeiiiq in 
the o'cnernl effect 

Wo have seen above that some insects, snidi as stiidv insects, arc' so 



Fio. 61 . 

Mot/i on Jiarir of Tree. An iiis/atice of eri/pfic mqrkhiq. 

formed as to closely rc'semble their snrroinidinq.s and so escape notice ; 
this is associated with colouring', and the conjunction of cryptic form 



CRYPIMC COLOL'U. 


t.*) 

and L'olouiiiii’' iiiaj roiulor a lai'i>’c iiiseft ludwtiininiishahlo ti'oin its 
suri-ouiidiiii,^s. Leal: insects are eolonred like a leaf, winch niav he 
green or dry. Many moths i^lig. f. I ) sit ^n h expanded wings and the 
colour scheme hlends with the bark 
on which they sit so well that the 
moth escapes notice. Others sit 
Avith folded wings and exact 1\ 
resemhle hark ; their lower wings 
are then hidden and may he bright 1\ 
coloured. Grasshoj)pers coinmonlv 
have cryptic colonring, some being 
dry-g-rass colour, <ithers green-grass 
colour, and so on. Grasshoppers 
that live in the tiekls and sit on 
the g-round are earth c<)lour (lig. (■>:*; 
and have roughened hacks like 
a lump of soih 

Cryptic colouring is \ei'v com- 
mon, usually coinhined with ery[itic 
form; it may occur in two different 
colour scliemes in the life of an 

insect, the change occurring when 
, , 1 ' 1- ' , • O', 

tile changed surroundings make ii 

necessary. Tims a young grasshopper that lives in green grass is green, 
hut hccoiiies dry-grass colour wlieii the grass ripens and the insect 
becomes full grown. A catei'inllar that sits on a leafy tree is green, pi'r- 
haps so long as it remains there ; wlien it has to crawl down the trunk 
to reaeli the ground and pupate, it heeonies hroun as the green would 
make it eoiispieiioiis against the hark of the tree. Those lariie which li\e 
in nests or other hidden spots eha'ige hut little at each moult unless their 
habits reipiire a ehaiige. 'J’lie ehaiig’es iiiav he small and iinjiin'ceptihle 
or very marked, and hear a close relation to the dilfering habits of the 
young and the old insect. The same is true of the iivmplis of the 
Orthopk'i'a and Hcmiptera. M'itli every iiionlt there are distinct changes 
not dm; alone to the gradual development of the wings and other 
imagiiial eharaeters, but to ehaiig-es of colour and form necessitated hy 
ehaiiging eii\ iroiiment. The very young- ii_\ mphs of a grasshopper, for 
instanee, which live eoneealed in grass reipiire a \er\' dili'ereiit eolonriin'- 
from the half-g’rowii insect which leap.s actively about in the open ; the 
colour tlierefore ehaiiges at each moult, adapting the insect to its 
iiiereased activities and gradually giving place to the colour scheme of 
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the imago, wliieh usually commences to appear 
one or two. There are countless instances of th 


in the last moult but 
esu changes and we may 


constantly see instances ot cryptic colouring. 

On the other hand, wc lind some insects 
coloured, so that they stand mit strongly 


verv vividly 
against their 


and brightly 

surroundings. 



The Suelh A Caterpillar a-h ich el;,;,elA « a-a.;,i.,p aolo„n,lio„ IhC.huhl ha,„U 

are brlpht yellnv, the feel ami proce.tx red. 

These insects are usually distasteful to hmls and predaceous iusevts 
cither from their taste, odour, or the oils they excrete. Their striking- 
colouration is accordingly supposed to he “warning”, warns the 

birds that the insect is nnplcasanl. young bird eating such an insect 
associates the bright colours with the unpleasanl taste ; it then refuses 
to eat similarly eolourcxl insects and warningly coloured insects escape. 
There are many insects supposed to he warningly coloured; red, orange 
or yellow with” black arc common warning colours. Most bees and wasps, 
liulyhird beetles, some blister hecllcs, and some butterflies are so i-oloured. 



Vio. (H. 

Moth of the precoas Caterpillar, coloareil cryptically ui yrey ami black. 


W.VllNING COLOUR. 
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iDragon flies arc often hrilliant, with red, hlue, yellow, f4-reen and other 
vivid colours associated with black. A few grasshoppers are very vivid. 
Warning' colouring is very common. It is found that many insects 
exactly copy the markings of siicli warniiigly e<ilonved insects ; tlie former 



I'' Id. o.->. 

W arni iifj] If roloni'i’d Hi eHv. 

ai'e not distasteful, liaie iio iiniileasant taste or smell, hut escape 
heeause they look like nasty Imtterflies or lieetles. This is known 
as Baie>iian /iniiiicr//, after its discoverer. .Many Danaid butterflies 



Fig, 66. Fig. 67. 

-1 protected h'/ its stunf 'nut A P'ti/, /nrrmtess and edihlr, ichich 

ica I'liiiiffI y coloi' red mimics the Wasp. 

are warningly coloured ; other butterflies, not of tliis group, but 
living in the same locality, e.xaetly luiinic tlie Danaid in form and 
colour ; they look closely alike and only careful examination shows that 
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tliu liitlor are different in fundamental ^tl•uetlll•e. Tho edible mimie 
eseaiK's tlivi)Ui;’h its veseinblanee to a <listastefal insect. Ibis form ot 
niimierx’ is common. Kdible ImttcrHies mimic nasty ones ; moths mimic 
butterflies; flics mimic moths ; Hies also mimic hoes or nasps ; there are 
abundant instances which can be cited aniono' Indian insects (fin's. (ifi-tiS). 

Another form of mimicry occurs when we find in one locality a larne 
number of insects with a o-mieral warniiio- scheme of colour, say lilack 
and I'ellow. Amono all these insects ha\'iiio' a similar colour scheme 
some arc oviiiiineb’ nasix', protected by unpleasant taste, bad scents, 
poisonous bite, stino-, etc., so that birds will not willino-ly cat them. 
Others arc not unpleasant, but pretend to he so by “adoptino' the same 
sehomc of colouriiio-. ^I'his is called -]! n Uci'i uii nuuno)'// and is also 
common. It must not be thono'lit that an insect can chano'c its colour 
voliintaril V ; the colour ot insects is lixi'd and all ol a species arc coloured 
much alibi' ; but it is bi'lu'Xed that in the exoliitioii ot insects, the s]iecies 
“ adopted ” or o'raduallx acipiircd colour schemes, and so the warnino’ly 
coloured insects arose lirst and other sjiccics later. If we disbelieve 
evolution, we iiiav sav Ibat the mimics were made like thi’ wariiilio'U 
coloured insects, and anv misconception due to 1 he deticieiicics ot the 
terms used will he avoided. A few insects are so coloured and lornied as 
to reseliihle unpleasant substances ; thus the lavvie ol the citrus liuttevtlies 
are not unlike the excrcnieiil of a bird and feed on the leaves in such an 
attitude as to assist the resemblance tliit'. IK'')). 



tio. on. 

A cuiiiiiK'ii Fhf irliicJ/ itHiiilcs ihe vfiiuiiion Jit ( iz/vA/' (ind io jn-s ifsjoes. 

(Mat/in'Jietf. i 

Deceptive colourino- very common ; it is apjiarentlv designed to 
deceive birds and is useful when an insect is in tlight. Ihe I.eaf Ifutteifly 
is ail instance ; the njiper wings are brig-litlv coloured and the insect in 
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fiio-lit is conspicuous; it flics alono- ami smldcnly settles witli wiutj's 



I'la. fiO. 

The Hooded G rat'^fhojij^er, n'hich comhines j>rofecUon due lo the hard sharp hood v'iih 
cr tfp/(c aiid deerpin'o c<d onri up. 

folded, exactly I'cscmbliue' a dead leaf; llie suddenness with wliicli the 
bi’ig'lit colours of the upiier surface vanish is extremely deceptive and 
makes it very diffleult to distinguish the huffertiy. Clrassho])])ers have 
the same colouring, the lower wings heing often hrilliant and ver\' notiee- 
ahle when the insect flii's ; it then suddenly settles with folded wings 
and the colours exactly hlend uith the dry grass ; it is imjiossihh' to 
sec where it is and we may eonjeelure that a bird is also deceived. 
This is a common scheme of colour and is usually shown h\- 1h(mi]i])er 
wings heing cryjhic, the lower verv bright and consjacuous. IMoths, 
grasshoi)pers and other cryptically coloured insects are the ])est instances. 

Many butterflies have 
beautiful, diverse colour- 
ing, which does not fall 
into any of the above 
schemes. Some have 
veiy conspicuous marks 
on the hind angle of the 
wings or on the front 
wdngs ; these are sup- 
posed to mislead a bird 
which attempts to seize 
them, the bird snatch- 
ing at the conspicuous 

spot on the wing and so a HuUerjly vUlt eye spofs to Oeceive birds, 

E 
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missing the l)utterfly which loses a part of its wing but escapes alive. This 
may seem to ho a fantastic explanation, hut it is home out hy good evidence. 

Other hutterflies are perhaps coloured in rough imitation of their 
surroundings as seen from above, i.e., their colouring blends with the 
light and shade of vegetation when they are looked at from above' as a 
bird looks at them. We cannot he certain of this since we see them 
from about their own level, hul Ihe explanation of the colouring of many 
hutterflies is ju'ohahly to he found in this. A few insects have apparently 
a scheme of colouring lhal is meani to terrify an enemy or frighten it 
away. Such are the Hawk Moth Caterpillars, which when alarmed sud- 
denly expo.se large eye-like spots and look like a ferocious snake ; others 
simply look bizarre and fearful, if we* can judge from what we imagine a 
bird feels when he encounters one. Many caterpillars have such devices, 
coloured spots and stripes, brightly coloured lilaments, waving hair tassels 
and the like. 

These arc the principal colour schemes found in insects, hut still we 
are ignorant of the significance' or value of the colouring of many insects, 
(ii'ound beetles are commonly black or very dark coloured, perhaps because 
they live in hiding, ^faiiy arv white, csjx'cially those which come out 
in the dusk, and this may facilitate courtship and mating. Colouring is 
possibly not determined hy utility in every case, hut is simply for beauty, 
and the general effieet of iiisec^t colouring is, from man^s point of view, 
chiefly one of beauty. Possibly this is the ease also from the insect's 
point of view, and though necessity is considcri'd, tlu' whole scheme may 
he primarily for beauty. 



Fia. 71. 

Lacen'ivg Stigs ; their minute size is shoe's hi/ ihe hair tine. 

{No meaning except pure leanty can he assigned to their delicate ornamentation.) 
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We may remember that the colour schemes of tlic very great majority 
of insects liavo'to us no meaning. The few that exhibit Batesian or 
Mullerian mimicry or are warningly coloui-cd, arc a very small part even 
of known insects. The ordinary insect picked up at haphazard docs not 
fall into any class ; we can see sometimes (hat the colouring perhaps 
blends in several schemes, cryptic, warning, sexual and the like ; but we 
cannot judge in the least of the real value or significance of the colour 
schemes of nine-tenths of the known insects. It would not he surprising 
if a growing knowledge produced a far profounder and truer interpreta- 
tion of colour in insects, more in accordance with the i-eal needs and 
necessities of insect life, 



CHAPTER IV. 


CLASSIFICATION AND NOMENCLATURE. 

A ^'ERY larpfo inini1)cr of insects are known to ocenv in India as in 
otliev tropical eonntries wliieli it is no easy matter to classify. Insects 
arc primarily divided into iiiiu' orders^ two of wliicli arc of little import- 
ance and rarely met witli. 

The seven large orders 
are easily distinguished 
according to the structure 
of till' wings and mouth- 
parts and by the life his- 
tory, A knowledge of 
classification is necessary 
to enable one to place 
every insect into its order ; 
one then knows whether 
it may be expected to have a metamorphosis or not, and one has a clue to 
its probable habits and nearest allies. It is not necessary in these pages 
to go further than the principal orders. The final classification into 
sub-families, tribes, genera and species is a matter of special study and is 
best left to those who work in museums and study only the dead insect. 
The student will rccpiire also a knowledge of the chief families of each 
order, but this point cannot be entered upon lierc. The seven principal 
orders arc most oonvoiiiently known by tlieir scientific names, since there 
are not in all cases English cipiivaloiits. The following are the orders 
with their distinguishing eliaracters : — 

Orthoijteri( {orthos = 
straight ; jjterii = wings) . 
Cockroaches, leaf and stick 
insects, locusts, grasshoppers 
and crickets. The first pair 
of wings are narrow, with 
straight edges, the second 
pair large, folding up under 
the first. Biting mouth-parts. 
No metamorphosis. 

This order is easy to recog- 
nise by their thick, coloured 




Fie. 72. 

Ol'lhopferous ln<^e('l. 
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upper wings, which do not fit tightly to the body but project beyond tlie 
end of the abdomen (fig. 7^). 

K europfera = nerve ; = wings) . Termites, ant-lions, 

dragon-flies, may-flies, etc. 

The wings are large with many veins (nerves) forming a network. 
Biting mouth-parts. A metamorpUosis in some, not in others. 



Fig 7-1. Fio. 75. 

U ifineno^jierons Insecf. ll^inetiopleroiis Xnsevi. 


Jlp’iiienopient {Jiptheu = membrane; ///('/(/:= wings). Bees, wasps, 
ants, etc. 

The wings are small, fran.sparent, with few veins. ]\lonth-parts 
biting and lapiung. A inetamoriihosis, the larva being usually a helidess 
grub. 



Fig. 76. Fio. 77. 

Colevpieroiis Insect, CoXeo'pieroxis Insect to shoxc lotvcr 

icings. 


(Johopiera (ecAc?; = a shtath ; = wing's^. Beetles. 
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The first paiir of vvings are thickened, fit tightly to the body and 
make a sheath for the large folded lower wings. Biting mouth-parts. 



Fig. TS, 

Lejtidopterous Insect. 


A metamorphosis, the larva 
being a caterpillar with biting 
mouth-parts. 

Biptera (c/8 = two; ptera 
= wings) . Flies, mosipiitoes, 
etc. 



Fig. 80. 

Bemipterous Insect. 


A metamorphosis, the larva being an 
active grnb. 

These are easy to recognise, the hard 
upper wings meeting in a straight line 
over the back. 

Lepidoptera [lepis = a scale ; ptera = 
wings). Butterflies and moths. 

The wings are large, clothed in fine 
scales. 

The imago has a suctorial proboscis. 



Fig. 79. 

Dipterous Insect ; Larva and Pupa below. 


One pair of wings only. Suctorial 
mouth-parts. A metamorphosis, the larva 
being, as a rule, a legless maggot. 

Hemiptera (/icwt = half ; ptera ~ 

wings). The bugs. 

The basal half of the upper wings often 
thickened. Sucking mouth-parts. No 
metamorphosis. 

Distinguished from beetles most readily 
by the fact that the wings do not meet in 
a straight line, but overlap. 
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These seven orders are generally 
easily distinguished ; look lirst at 
the wings, then at the month-parts ; 
a two-winged insect is probably one 
oh' the Diiitcru ; an insect with four 
clear, transparent wings belongs to 
jVeurojitera if the wings are large ; to 
lli/menoptera if they are small. If 
the wings are covered with scales, it 
is a bnth-vHv or moth; if the upper 
wings are hard and meet in a straight 
line, it is a beetle, but if one lies over 
tlie otber, il is one of the llcmi[it,cra. 
In the hatter ease a glance at the 
mouth-parts will conlirm it. 

It is only the exceptions to these 
rules that make elassitieation difficult, 
and as the apparent exceptions 
are numerous, one cannot expect to 
place every winged insect into its 
order by superlicial I'xamination. 

Wben tlie insect is young, the ease 


Fro. 81. 

Fourteen Spotted Leaf Beetle. 
a, Larva ; b, Pupa ; d. Pupa cage ; «*, 
Imago. All magnified bui d. 


is more difficult ; young 
Orthoptera and Ilemiptera 
are of course easily dis- 
tinguished by the mouth- 
parts. A caterpillar with 
not more than five pairs 
of sucker-feet belongs 
to Lepidoptera ; if it has 
more, it is one of the 
few llymenoptera whose 
larvae resemble caterpil- 
lars. A larva without 
sucker-feet and not hairy 
is probably Coleoptera if 
it has a well-marked head. 


Fig. 82. 

Larva. Vepa and Imayo oj a 2J ymenopleroa.'i In&evt. 





56 


CTASSTFICATIOS A. YD NOUSKCLATURE. 


and IHptera if it is without any definite head. There are, however, 



Fig. 83. 

TUptera; Larvaon left, Pupa in middle, Imago on right. 

no means of classify- 
ing larvaa accurately 
except by rearing them. 
The same is true of pupae ; 
but if the pupa is sus- 
pended from a plant, it 
is probably that of a 
butterfly ; it it lies in a 
silky cocoon or in twisted- 
up leaves, it is probably 
that of a moth. Should 
it be in the ground with- 
out a cocoon, it may 
eincro’c as a beetle or a 

O 

moth. If there be many 
in a nest together, they 
belong to Hymenoptcru. 
The figures of different 
larvae and pupse will help 
in classifying them. 

The following English 
terms are generally used 
for the larvae of diSerent 
groups : — 

A hopper is the young 
(nymph) of a locust or 
grasshopper. 



Fig. 84 

Slug JSlotli. a, b, Caterpillar } c, Covoon ; 
d, Male } e. Female, 
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A catcrpUlar is tlie larva of 
a butterfly or moth. 

A grub applies to the larva 
of ColeopU'i’a or llijmenoplcra. 

A maggot the larva of a fly 
{iJiptera). 

A clirgsalis is the pupa of a 
butterfly or moth only. 

Nomenclature. 

Insects have been systemati- 
cally studied during the last 
two centuries and only a small 
part of living' insects have been 
examined. In India a very 
small part of the insect fauna 
is known, though some of the 
very common ones have been 


studied. In all, some 
two to three hundred 
thousand kinds; of insects 
have been classifled. Each 
of these has received a dis- 
tinctive name. 

In the first place, all in- 
sects that arc almost exact- 
ly alike, that can breed 
together, and that may 
have been descended from 
the same pair of insects 
during recent generations 
are said to belong to the 
same species; species in 
fact are kinds of insects. 

A number of species 

which are similar in all 
... , Wuud-loi iii'i Beetle, a, Gruh ; b. Pupa ; c, Female; 

but colouring' or otlier Male; e. Tunnels in wood. 




Fio. 85. 

Young Leaf Insecl. (Compare Figure 49.) 
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unimportant cliaracters are said to form a gems. Each genus and 
each species receive names. Thus the Indian locusts belong to one 
o’enuSj ^Ic fill HUH. Of the.se one 

niwcien is Jcridifim pez-egri/iiiw, 
another is Acridium sicccinclim, 
and so on. I'lach species thus has 
a double namCj one for tlie species, 
another for the genus. 

These names arc generally com- 
iwsed of Greek or Latin words. 

In old days every one in EurojK' 
knew these languages, and so 
these names could be understtxtd 
by scientists of all the Euro- 
pean nations, whether they were 
French, German, English, etc. Mulhenniree Bon„i, Beetle. 

Originally these names had definite meanings, but the number of 
known species is now so great that almost any word is used put into a 
Latinised form. 

At the end of every scientifie name there is an abbreviation for the 
name of the person who first deseribed and named that insect ; thus the 
frdl title of the North-TV'est locust is Acritlium pereg rinum, Oliv. ‘ Fere- 
grimm’ is the name given to the species by Oliver, and as it resembles 
other insects of the genus Acridium it is put into that genus. 




t'lfi. 88. 

(J ruh of Mulherrtf Bornoi Beetle. 


This sj stem of naming insects is absolrrtely necessary for sj stema- 
tists and scientists; it is however very confusing, ae entomologists 
are not agreed as to the original name given to each insect. Two 
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entomologists may find the same species in different places and both will 
describe and name it, using different names. Both names cannot 
be used, and it is now ag-reed tliat the name whicli was Jirst published 
shall be used. This again causes great emifusioii, ns people cannot 
. agree which was the name first used. 

It can be seen that the naming’ of insects is a very difficult mat- 
ter; there are, for instance, some '2,50(1 species of gTasshoppers and 
locusts described; of these 
perhaps 400 are known to 

live in India, but there are 
probably also in India some 
400 more which hav e not yet 
been described ; it is no easy 
matter to know, first, if any 
Indian grasshopper is the 

same as one of the 100 
already described in India; 

second, whether it is the 

same as one of the 2,500 
described from all parts of 
the world; or third, whether 
it is new ; if it is new, that 
is, not yet descrilied, it must 
be described as a new species 
and perhaps as a new genus. 

As locusts and grasshopiiers 
make up only one of over 
200 families of insects, it 
is clear that it is no easy 
matter to use the scientific 
names of insects correctly. 

In this book scientific names are not much used ; it is as easy to learn 
about the Bombay locust as it is about .Icridium siicciHctitm, L. Persons 
who see an insect in the field and know that it is Peatadact^lorthoptcroi- 
des vigintioetodig ropHHciiiluii?acitlat(i N. are apt to forget whether it is a 
grasshopper or a beetle and whether it is injurious or not. No good 
is done by hurling scientific names at an insect in the field. It is far 
more important to be able to recog’nise a eockehafer, to know that its 
grub lives in the ground and eats roots, and to know that, if one is found, 
others are likely to be there and should be destroyed before they lay 
eggs. As far as possible, plain English names have been used for the 



Eia. 69. 

I ale, -pillar, Pupa and Math. 
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insects mentioned in this book. To avoid confusion and to assist 
i-ofej-onec, I have put as a footnote the register numbers of the ofl.cial 
collection, the name of the family and what I believe to be the correct 
designation of the insects referred to in nearly all cases. 



Part II. 


PREVENTIVE AND REMEDIAL MEASURES. 




CHAPTER V. 


ORIGIN OF INSECT PESTS. 

I 

I T is well known that tlio natural iiiereasc of anv insert would he 
very lar»e if the vestrainintr checks were removed. It is also Inn' that 
a species rarely becomes so abundant as to cause serious damao’c to crops. 
We may here shortly discuss tite causes which lead to the undue incre.ise 
of an insectj so that it becomes a pest. 

In this book we propose to record about one hundn'd species of 
herbivorous insects which have become injuriously abundant in recent 
years; this is a small fraction of the herbivorous insects common in the 
plains, which can and do feed upon crops. Why do not the larger part of 
these insects also become abundantly destructive ? There is no answer to 
this question, nor has it ever been answered in any country ; we can but 
dimly see the laws which govern the increase of animal life, and in this 
limited space we can but discuss some of the most obvious laws and 
phenomena which a olos(! study of nature present.s to us. 

In the first place, let us (>\amine the rate of increasi' of an insect. 
A single femaU' of one of our commonest moths lays over 50h 
eggs. Of these actually dhf) have beiui reared to moths again 
under artificial conditions; these ju-imIucc .'itt.Dflil eggs, since roughly 
half are females. Of these again we rear moths which 

produce 5,000,(10(1 eggs. This is the rate of incri-ase based on the actual 
ratio that live in captivity. We se<- that the lincri'asc of one moth in 
three generations is vast, equivalent approximately to ten large and 
devastating swarms of caterpillars. This is not a peculiar case, just one 
taken at random and well within the limits of anv h(‘rbivorous insect 
investigated in India. We can sec then that every moth feeding upon a 
crop plant should, if there were no checks, produce a vast progeny. 
Clearly also the checks are very efficient since this does not occur. The 
checks upon the increase of insects may be roughly .s.aid to be rlimalr, 
lack of food, enemies. 

Climatic checks 'are of great imjiortanec, .and we cannot pretend 
yet thoroughly to underslaiul them. Most insects become torpid with 
cold and hibernate (lie dormant) for some three months. Not only does 
this stop increase at this time but the liibernating insect is exposed to 
many dangers during .this x^^riod — dangers it cannot guard against. 
Probably a very large percentage do not survuve the winter. There is 
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then the period of diy heal, which is to many ecpially a period of rest 
durino" whieli their enemies are especially active. Finally lheve are font- 
months of snitablo weather, dm-in" which they can increase ; (>ven this is 
])rohably not entirely favourahle as it is likely that excessively heavy rain 
and wind storms do much to kilt moths and flyin'r insects. 

The lurk of food is another jiowerful cause; as arule,])lantse'ro\v 
vigorously during the rains, many grow during the cold weather, aftt'v 
which a great proportion of the vegc'tation dies down. An insect feeding 
on a plant that grows only in the mins has hut a few months in which 
to multiply; if it can also feed upon cold weather plants it has some 
months longer, provided it is not numbed by cold, and finally it has no 
food for some months of dry heat. 

The third great check is due to enemies ; these include the parasites, 
the predatory insects, the birds, bats, etc. As soon as an insect becomes 
abundant, these attack it and reduce its numbers (see page 20s). Fun- 
goid and bacterial diseases are also ojicrative in inseots'as they are in man 
and domestie animals. 

In the jungle or forest, we find that, on the whole, these causes 
.acting .against the natnr.ally large ratio of increase, tend to preserve an 
even level for .all insects ; what we may call the balance of life is main- 
tained, and, neglecting small variations, in nature the numbers of each 
species are more or less constant over long periods. Where man has not 
interfered, insects do not become destructively abundant ; there are excep- 
tions, of course, hut then the balance adjusts itself very swiftly. We 
are, however, not dealing with the jungle where nature reigns, but with 
artificially maintained areas of cultivation. There man has upset the 
origin.il conditions in very definite w.ays for which lu' pays the penalty. 

Firstlv, the balance of life is commonly upset by the new forms of 
life which are introduced by man himself or which come with him. The 
introduction of the Gipsy INfoth to the United States let loose an insect 
whose increase was so enormous that as much as four lakhs were spent 
yearly in one State in checking it. The disastrous results that followed 
the introduction of the Indian mongoose to the West Indies, of the rabbit 
to Australia, of ferrets, stoats and weasels to New Zealand, of the sparrow 
to the United States, and of (he Indian myna to the Hawaiian Islands arc 
examples of the manner in which the balance of life is upset by the intro- 
duction of new forms. 

Secondly, we may refer to the interference with the climate caused 
by the changes made upon the earth’s surface by man ; such a change as 
the destruction of the forests is the most obvious ease, leading to jirofound 
modifications in the climatic conditions of large areas. 
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IJliully, tlu' plant life may l)i‘ ciitiivly altered. Tins is ]i\' lar tlie 
most obvious cause and deser\(‘s separat<‘ discussion. 

Tjasll_\ j tlu' interrelations ol tlie lanna are deliberate! c upset liv' man 
in shootino’ insect noroiis birds^ iii clieckiny benelicial insects and in 
makiny the conditions unsuitable to u.-eriil insect-eatino’ animals. 

The last two are the really im|iortanl causes that afl'eet insects 
diiectlr . In eiiltirated areas^ we y-row lary-e niiiiibtn’s ol the same plant 
side by side ; any insect tliat can Iced upon a cultivated eroji lliids 
abundant food, has not to .sean-li for it, and can readiU' la\' its eyos in one 
place. Instead of seari’lnny- ihroiiyh the ]uny'le loi' the ]iarlieiilar plant 
she requires, a female moth emeryes in a held of that ]ilant, tinds a mati' 
at once and can readily layeyo-sj she is not exposed to enemies in her 
flig'hts to hud a. mate or in her endeavours to lind sulllcienl food-plants on 
which to lay her egys. Xot only does man yrow laryer area.s, but he 
grows the plants at seasons of the rvar when food is otherwise scarce ; 
the crops grown under irrigation in the hot dr\- weather help many 
insects over a critical time and so yi\-e them an additional ojiportunity of 
breeding- and mnlti[ilyiny. 

lurther, plants grown under somewhat artificial conditions have not 
the same vigour to resist pests as plants growing wild in the jungle. 
Few crop plants are grown wliore they naturally thrive ; in the jungle 
there is competition, theri* is a struggh- for life and oidv strong healthy 
plants ill good vigour can live j in eullivation plants are ke))l alive hy 
stimulation, are grown in soil fh.at does not suit tlu-m, are “domesticated^' 
and have not the vigour that especially resists the ]ilant parasites. How 
seldom we see a wild plant attacked hy scale iin-eets or j'lanf lice? A 
wild plant has the vigour to resi-t, to make itself distasteful and to 
outgrow the disease. 

In addition to helping the increase of insects hy the artificial manner 
in which he grovv.s his crops, man does so also hv cheeking the birds and 
other predators which cheek insects. These include birds, lizards, hats, 
jiredatory and parasitic in.seets and the like. They are discussed in detail 
elsewhere, hut we can see that our artificial coMditioiis ujisef fhis jiarf of 
the halanee of life and so give ojijiort unities for the ahnonnal increase of 
insects. 

If we consider this question as a whole, we can dimly see that everv 
now and then tlie checks which are usually operative mav femjiorarily be 
suspended, so that we get a vast increase in the niimhers of some common 
insect, i.e., of an insect which, it ahnndanf, probably destroys a crop. 
Then wo have an outbreak of a “jiest," a perfectly natural idionomeiion 
due to causes which man himself brings about. In nature, and generallv 
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in rnir cultivated areas, tlie iiif-roase of iiisectfs is automatically and natur- 
ally checked ; at times it is imt clieckcd in our artificial surroundine:s, 
whereby we suffer, v 

These facts require to l>e borne in mind in considering' our pests and 
the manner in whicli they apjvear. An oiitlireak of an insect pest is not 
due to supernatural phenomena, nor is it wholly due to an east wind, last 
year’s flood, late rains or other causes. Cultivators commonly believe 
that tlie sudden appearance of a pest, is more or less supernatural, and for 
that i'ea.son not caimble of treatment j it is no more sujiernatural than 
when a bullock g-ets into a young' cro]> and eats it, only we can trace the 
bullock and cannot always trace the insect jx'st. Above all we must 
remember that our insect ix'sts are always with us, but not always 
abundant. Insect jx'sts do not appear suddenly from nothing ; they are 
the insects common throughout the plains, which under a certain 
combination of circumstances increase sufficiently to do damage. No 
conditions of manuring, irrigation or (he like can prodver them, but 
suitable conditions can enable them to increase beyond their natural 
limits and turn them into a lx's!. 

As can readily bo seen, the conditions which govern this very 
delicate balance of life are extremely complex, and we cannot always see 
what causes have led to a particular result. The preventive measures 
discussed in the next section, as well as one simple method of encouraging 
Iiarasites (see p. 271), are based ujxin our knowledge of these causes. A 
little consideration further helps us in some cases to anticipate an outbreak 
of an injurious insect, on jierfectly simple reasoning. An entomologist 
who sees hundreds of the moths figured on page 188 flying in March, as 
is commonly the case, will know that, if sufficient wild plants are not 
available, the crops will be attacked ; he will also know that there must 
have been abundance of the caterjvillars of this moth before the cold 
weather, and that probably they might then have been destroyed either 
in the crops or by more careful attention to clearing away weeds on waste 
strips and headlands. 

Again, if we see a swarm of caterpillars in the fields or in uneidtivatcd 
land, it is worth while ascertaining whether they are extensively attacked 
by parasites or not ; if we see many flies (fig. 325) or ichneumons (fig. 323) 
among these caterpillars or laying eggs on them (a matter requiring but 
little observation), it is probably advisable not to destroy these caterpillars 
unless they are doing very great injury ; if, however, we find no parasites 
or only small numbers, wo must use every endeavour to destroy them or 
prevent them becoming pupse, as the next outbreak will be a very large 
one. An agriculturist who understands something about these moths 
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will s(‘(‘ ways in wliicli ho ran tnvn his knowlodwe to oood nso oilhov in 
prevent inw the i^ecnrrenee of siii-h [t<’sts or in l•he<■kino• them. 

A siilijeet that has nni'ort iinalely attracted t;-eneral attention i^ the 
fascinating' one of nsiii”' one insect to desfrov iinother. We know tlnit 
there are )iarasites, [iredators anil th<‘ like which desfrov insect life ; tin' 
infei'ence is that we shmild he ahle to check all onr jiests hv their m<‘nns. 
Entomoloirists have devoted o'reat attention to this jwint, with an almost, 
complete reeord of failure. In one instance, under very ])ecnliar condi- 
tions, sneeess was attained, a ladyhird heetle heino’ introdneed to 
destroy a, virulent insect ))(‘st. The jiarticnlar conditions in this ease 
were that the jiest was iicwlij i nt rodmu'd , had no I'liemies in the locality 
to which it was introduced, and could In' traced to the counfvv whence it 
came. It was not diflienll to ohtain from that eonntrv the heetle th.at 
there preyed on it, and liberate it where it could find its acenstomed 
]n‘cy, which was the only insect it I'ecoctnised ; it utterly destroyed the 
]iest, partly hecanse it had no other foml and partly hee.anse it had no 
enemies in that place. Evidently this i-onld he repeated with some 
ehaneo of success, hut only in t he casi* of newly introduced pests. Our 
jrcsts in India are probably of hnnj slandiu"'; they have enemies here, hut 
the fluctuations in the balance of life occasionally enable them to be 
destructive. No parasite, no enemy will entirely destroy an insect that 
is established throno'hout India, and there is no advanta<re to be {gained 
by introdncini? fresh parasites. There is also no tyround for beliovino' that 
in the near future we shall be able to artificially employ fungoid and 
bacterial diseases in the destruction of insect pests ; they appear to 
rcnuire special climatic conditions (e.y., vevv moist heat), and this places 
the matter beyond our control. 

What is of extreme practical imixirtance is to eneourafye, not 
]iavticulav parasites that are already doinsy their utmost under conditions 
beyond our control, but biids which will destroy any insect that becomes 
too numerous. Birds are the fluetnatinsy clieck on insect life, the safety 
valve as it were ; they congregate where they find insects, regardless of 
their sjxicics or habits, and constantly consume the superfluous and 
superabundant insect life. We can encourage birds by planting trees, by 
letting them take a not too excessive toll from the fields ; and every 
insectivorous kind means a large diminution in our pests. We cannot 
as yet equally encourage other beneficial organisms, but must rely on our 
own efforts to check the superabundant insect life that destroys our crops. 



CHAPTER VI. 

PREVENTIVE AND REMEDIAL MEASURES. 

P REVENTION is better Ibair cure, costs less to carry out and forestalls 
the loss of croi.. Most measures of this kind depend upon a kind of 
commonsonso that is practically non-existent in India and rare anywhere 
It ,s difficult to prove the value of preventive me.asures, which depend 
,olelv upon a thorouirh knowhxl!.e of the conditions under winch ins.^ets 
live 'or mion reiterated experience. If our pests come re.^nlarly and at 
dellulte times, the value of such measures can he clearly demonstrated 

hut since insects are not so aceominodatin;^ and come at rap ra/.m , i 

difficult to bring them within range of actual experiment. There are 
several simple precautions which are sufficiently obvious to any one win 
practises agriculture intelligently ; they are also general in their appli- 
cation and should form part of every agriculturist s stock of maxims. 
Clean culture is important; many insects breed on common n eed., 
become abundant and are driven by lack of food to attack crops. That is 
a common wav in which many insects become pests. An lierbivorons 
insect that increases beyond natural limits will attack a crop on vvdneb it 
can feed, and it is folly to encourage pests by growing their wild food- 
plants within reach of emltivatioii. Meeds arc always a source of danger 
Lid do no good. This applies cpially to the strips of grass that boidei 
on fields, to waste lands, jungle, etc. Good grass is safe and brings no 
pests; mixed weeds and low vegetation should be replaced by grass oi 
kept down. The ideal cultivator allows no weeds or plants to grow 

other than crops and grass. 

Another precaution consists in removing crop plants when the emp 
is harvested. Old cotton plants afford food to cotton pests, 


them through 


critical seasons when food is scarce. Jiiari stubble hai- 
bou’rs the m°oth-borer and enables it to hibernate. A crop plant that has 
yielded should be removed and not allowed to breed pests after it is 
useless. It is at all times necessary to weed out, dead and dying p an s 
from a crop and burn them. The brlnjal grower pulls out the plants 
attacked by stem-borer and leaves them in the field. If be burnt them, 
be would destroy bis pest and eliock its increase ; as it is lie caterpillai 
completes its metamorphosis, comes out as a moth, lays its Imndre eggs 
and the loss of plants steadily increases. The same thing app ies to all 
refuse plants, dead wood, rotting fruit, etc. Even weeds should be 
removed when they are pulled up and not allowed to rot m the field. No 
vegetable matter should ever be allowed to decay m a field or anywhere 
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but ill a proper compost lioa]). Tlic ^lsele^s cotton bolls not wortli pick- 
ing' breed cotton pests and do mucli harm; tliev slioiild be removed 
periodically and carefully burnt with all their inhabitants. He who 
leaves fallen mangoes to rot where they fall should not be surprised if 
his sound mangoes are attacked by pests bred in the fallen ones. 

Rotation of crops is a practice of some value and is more valuable 
the larger the area rotated. Keeping two acres side by side in sorghum 
and cotton alternately does not help matters so far as insects are con- 
cerned; but the rotation of large blocks of land in alternate croiis does 
much to check jiests. In rare cases it is possible to check a j)est bv not 
growing its food-plant for a year or longer, substituting other crops. 

The practice of growing mixed crops has a profound influence upon 
insect life and is generally most benellcial. ( r row ing crops in sejiaratc 
blocks which might be mixed and grown in alternate row.« is a direct 
incentive to insect attack, and the mixed cidtivation of the Indian culti- 
vator might well be followed in other countries where pests arc rife. 
iMixed crops approximate to natural conditions and discourage the 
increase of insect pe.sts. Cotton grown with tur, >ird or maize suffers 
less from insect pests which do not so easily lind the c(»tton ; the moth 
has to search for her food-plants, and in so doing runs risks of enemies; 
the caterpillars cannot .simply crawl from plant to plant, but must move 
over the ground w'ith the risk of being snapped uji by ground beetles, 
frogs or birds. The mixed crop is a great safeguard, though the cultivator 
does not know the reason but benefits by the aciumulatcd cxjiericnce of 
distant ages. Opjtosed to the mixed crop is the small jflot of any 
single crop. A small area of a single croj/ in a large area of other crops 
is an inducement to insects to cluster in that small jflol, and destroy it. 
Insects which are harmless when scattered over one thousand acres arc 
extremely destructive in a small plot, and probably devour it all. Nothing 
is more fatal than to grow a small area of a plant ; it is not the small 
plot but the relative area which matters; if a croj) is grown in its due pro- 
portion, say one thousand acres in five thousand, it may be broken up 
into small plots, but the insects are scattered over the district ; but if 
there is only one iilot of say ten acres in that fixe thou.sand acres, then 
that plot is liable to suffer. Manv promising expcrimcnt.al c\ilti rations 
of crops suffer because insects gather in that one little jilot. If the 
ex]wrimcnt had been on a larger scale or if the pests had been checked, 
the experiment would h.ave had a better chance of giving true results. If 
one grows plants under such conditions, one must expect abnormal results 
and take measures accordingly. 

Much encouragement is given to pests by the promiscuous growth 
of plants that harbour pests at seasons wdicn the crops are not available. 
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B/iitidi is a plant that should be rigidly excluded from cotton areas, as 
should hibiscus, the roselle hemp {amhadi, sherna, etc.), the holly-hock 
and a few other malvaeeous plants. If grown they should be grown only 
where cotton is also growing so as to draw off the pests from it. There 
is probably a large held for the prevention of pests in this way, but we 
have not yet obtained the requisite knowledge of Indian insects to be 
able to make use of it. Equally we do not yet know how to use trap 
crops to the best advantage. Trap crops are crops grown to lead the 
iJcsts off from the valuable crop plants. The cultivator who sows mixed 
seeds in an irrigated 2)lot of land and 2)ulls out half of the plants with 
cateiqoillars on has unconsciously used a trap croj) and saved his really 
valuable jdants. If he went one stej) further and destroyed those 
catei'iDillars and jilants he would do still more good and use his traj) croi> 
intelligently. There are two ways in which trap crops can be used ; we 
can sow an early small cro^i for the insects to eat, sowing the bulk of the 
held later and destroying the early crop with the insects on or leaving it 
until the main crop is ivell established ; we can sow two crops together, 
one a valueless croi> to act as a bait for insects and which grows only so 
long as it serves its luiiqioses, being destroyed as soon as it is full of jicsts 
or as soon as it interferes with the growth of the main crop. Neither 
method has been adeipiately tried in India, though the latter is 
unconsciously done by culti%ators, and in rare cases deliberately; the 
method deserves to be far more widely tried on an experimental scale. 

The most valuable of our i)reventive measures after mixed crops is 
the practice of killing whatever oatciqullars arc found in crops, when they 
are few. If cultivators realise that caterpillars are not harmless and that 
anything that eats his crop may become a serious pest, and if he would 
but kill these stray insects from the lirst, they would not multqdy to 
the extent that they now do. At present the lirst brood of insects is 
never killed, the second is larger and does more harm; the third eats the 
whole crop or j)crliaps emerging next season after hibernation ^vi2)es out 
the 3'oung’ cro2)s. If the iirst brood were checked, there would be no 
second or third brood and no loss to the croj). Such a i^roccdure is far 
more jwssiblc in India than in other countries ; the process of jncking off 
catciqullars is one that is not essentiallj' different from the jji'ocess of 
laborious hand-weeding and can often be done at the same time. It is 
as natural and feasible as weeding, onlv it has never become 2)art of 
establishcHl usage, (lateipillars are always safe thing's to kill, though 
other insects are not, and it is from catcr]iillars lliat most of the harm 
to agriculture comes. 

common jnacticc which helps croj) jicsts is that of letting stray 
ero^J jilants grow cither at the wrong season or in the wrong held. Stray 
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plants of maizu, ol: bhiiidi, ot' juari, ot‘ beans, ot: any crop plants should 
never be ^rowii in the fields at any time. They eorne up from stray seed 
and are allowed to ijrow freely, perliaps in border strips ; they harbour 
pests and help them over critical periods when food is scarce ; all such 
plants should be pulled up unless yrowii for a distinct purpose. 

A precaution that might be used far more freely is that of trenching, 
cither to isolate an infested plot or to protect an uninfested one from a 
neighbouring infested one. When caterpillars are abundant, they eat the 
plant they are on and move away to others ; rarely they move in a body, 
usually singly ; the owner of an infested plot is doubtless glad to see 
them go, but his neighbours should certainly make trenches, which need 
not be more than a few inches deep witli sloping sides. Such trenches 
do much to isolate pests which cannot fly, especially caterpillar plagues ; 
these caterpillars often become restless and move about at a special period 
of the day, falling ' cry soon into the trenches ; large numbers can then 
be killed in a very simple manner. 

Another simple precaution on small holdings is the common hen, an 
indefatigable insect hunter ; turkeys and guinea-fowls are tnjually good 
but rare. The hen should be a regular iwrt of a ryot's small belongings, 
and there is a certain justice in obtaining fat hens from the insects which 
eat crops ■, it is necessary to give the hen a basis of other food and not 
comi>el her to a purely insect diet. 

Whilst there are many methods of destroying insect life on a small 
or large scale, for every pest there is, as a rule, one single remedial method 
which proves successful. There is no one specific capable of universal 
application, no “ cure-all,” no patent medicine warranted to kill every 
thing from fleas to loctists ; if there is, it has not yet come within the 
range ot practical science and is made only to sell and not for use. 

In devising remedies, the essential things arc a knowledge of the 
habits of the insect and a full understanding of the local conditions. The 
habits of the insect vary little from place to place, and their variation can 
be pi'edictcd ; but local circumstances vary from villag’e to village, and 
what is effective in the west may not suit the cast. Thus it is that no 
remedies can be given for such a iiest as the llicc Stem Fly ; its destruc- 
tion is purely a matter of local knowledge and of so altering the local 
ag'ricultural practices as to baffle the insect ; no amount of scientific 
training, no remedies from the most advanced scientific nation can help 
us in a case like this, and infilling' can replace the local knowledge that, 
combined with a knowledge of the habits of the pest, at once jinints tct. 
the one weak spot in the life of the insect and adjusts the agricultural 
practices accordinglv. That is tlu‘ essence of remedial measures. 
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Tlic remedies deseribed below are those so far tested against crop 
pests ill India ; tliey have been laborious! v' worked out after many failures 
and ill tlie face of many diffienlties ; tliey are in the nature of suggestions, 
not of recommendations; siicli suggestions as are of value when one is 
face to face with a iH‘st and seeking for some mi'tliod that will fit in with 
the agricultural eonditions and with the ways of the insect. It is not to 
be supposed that any one can reiul these pages and find a remedy for 
every and any jiest. At best ihev are sugg’cstions, which are the pick of 
the methods used abroad and wliieli should be familiar to those who 
experiment with ero|)s ; whi'ii the pest, comes, .some method may be 
modified with practice, which will perhaps meet the case and give good 
results. No remedy is of the slightest use unless done thoroughly and 
with the full determination to destroy every single insect ; if one could 
but educate the ryot np to that feeling, there would not be a pest left 
in densely popiihated India. 

The simplest niethml is to jiiek the insects olf the plants one by one 
and kill tlioni. This is trdious, but satisfactory and effective, As stated 
above, the common lien is perhaps the best agent for the purpose, but it 
is a remedy far more suited ti> the ways of India where holdings are 
small, time is plentiful and patience unending than to otlier countries. 
Having secured the insects, there is no difiieulty in killing them ; a pot 

of hot water, a 
little kerosene 
iloating on a pan 
of Avater, two flat 
stones or a fire are 
all eipially effec- 
tive. The practice 
of carefully pick- 
ing off caterpillars 
and liberating 
them at a distance 
of say one hundred 
yards from the 
infested plot is not 
only ineffective 
and futile but need- 
lessly cruel. 

.Vn iniproA emelit on hand-iiicking is a bag, a basket or a net. The bag 
is a most valuable iiislruiiieiit, which can be made to suit all circum- 
staiices ; with a width of 1 i feet and an opening feet high, it sweejis 
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The basket is an adjuiiet to haiid-piekiujj wlien it is jxjssible to shake 
iuseets off the plants into the baskets and then into a tin ot kerosene and 
water, as recommended for the Red Cotton Bug (page 10 1). It is useful 
for weevils and plant-feeding Ijcetles. 

The net takes the place of the bag in some cases, as when eatehiug 
the Banded Blister Beetle. What is required is a bag of cloth cut as 
llgured (page 'ISO) and sewn up, fastened to a slip of bamboo that is lashed 
to a short handle. The component "irarts are very simple, the net easily 
made and it does good service in gardens and small holdings where such 
insects abound. The practice of trenching has been mentioned above ; it is 
useful when one is catching caterpillars with bags as many escape the bag, 
wander about the soil and fall into the trench, where they can be killed. 

Baits of cut vegetation are useful traps. Many injurious insects hide 
during part of the day and will do so in bunches of green vegetation, if 
these are laid about tlie field. The bunches must be examined periodically 
and the assembled insects shaken off into hot water or kerosene and water. 

Lights are useful traps for a few insects, esjxu'ially for such as tly at 
night. Their use is very limited and tires are often as useful. The light 
trap consists of an ordinary kerosene lamp hung over a broad tray eontain- 
ing jaggerv and water or water with a film of kerosene. Two bent pieces 
of tin serve as reflectors. Cockchafers, some moths, ants and a few 
other insects are generally captured and the trap has a value in certain 
sjxcific cases. 

Smoke is a deterrent to some insects, notably such as attack rice and 
other dense crops in which smoke hangs well. The smoke of a few tires 
will not kill anything, but may drive out such an insect as the Rici* Bug 
at a critical moment when the grain is forming. The same applies to 
cockchafers, which attack grain crops just a.s they are rij^wning and which 
have to be kept off until titcy die naturally or until the grain is hard 
enough to resist them. 

Cultivation in the form of hoeing, surface ])toughing, etc., is valuable 
cbieflv in exjmsing' i insects to birds or weather and is less a remedial 
measure than a iirevcntive of attack ; many insects that cat ero])S harbour 
ill the soil or descend there to piqiate ; when this is the case cultivation 
turns out many to become the food of mynas. 

Other sim])le remedies are discussed above under “ Preventives.^^ A 
great deal can often be done to check a jiest by sacrificing a jiortion of the 
crops that is first infested or liv s.acrificing a young’ crop with the insects 
on, in the liojv' that a second cvo]i will grow up free of the insects. A 
l•ater])illal■-illfested crop can often be wisely fed off to cattle or cut down, 
when a new crop is likely to eonu* up. 



CHAPTER Vll. 

INSECTICIDES AND SPRAYING. 


T he osseiK'O ul' iviiiedial measures is to attaek the iiiseet direi llv, to make 
life unbearable to him, to do somethin”- to kill him or to dri\e him 
away. Sueh methods are but little known in India ; the methods of 
killing- inseets on a large scale, of jxhsoning acres of crops, of [)iitting 
machinery on to deal wholesale destruction, do not occur in Indian 
agrleultm-e. At most, simple methods aimed at frightening the insects 
are adoptcxl without any co-operation. With the cultivator’s knowledge 
of the medicinal value of plants, it is somewhat strange that plants arc 
not used as insecticides to a greater extent. The juice of some plants is 
poisonous to insects, as is the infusion of the dried leaves and roots or the 
smoke made by slowly burning the dried plant. But such plants are little 
used; the juice of Kuphorliu is used to smear toddy-i)alms in 

Gujarat ; the leaves of aim arc believed to keej) off insects ; the infusion 
of Jilkatoda vd-siea or of Ca/ofropis is used in irrigation water, as are 
such substances as castor cake and khuruHaai. Dekamali gum, asafeutida 
and similar drugs enter into the composition of such mixtures as “ Gondal 
Fluid.” These are examples of the use of plants, but they rest on no 
basis but that of tradition and are not always effective. 

It is singular that the value of tobacco infusion does n<il ap;)ear to 
be more widely known ; this is one of the few ])laiits uscxl as an insecticide 
in Europe, with hellebore {} eratrum aihum), jyrethrum [Pi/rethrnm 
cinerariaj'al I am), quassia [Picrti’na c.ccelsa). From the use of these 
plants, Eumpean methods of checking insects have developed more in 
the direction of mineral poisons, a br.-inch of entomology never ))i-actised 
in India. At tin- [u-esent tinu- far more- reliance is |)laced on mineral 
poisons than on \cgelablc poisons, and even the Kentish ho|)-growi-r is 
abandoning quassia for soft soa|). This is true also of America, where 
the use of purely mechanical methods of cheeking inseets is also being- 
developed to a high pitch. It has xt-t to be shown how far Westi-rn 
nietlnxls are ai)|iHeable in the East. 'I'li the AN'estern mind iris far 
simjiler to jMiisou the plant by S|n-a\ing on lead arseniate than it is 
laboriously to |iiek off the individual (-aterpillars. ’I'he Fastern mind has 
•not yet fully grasped the ielea that insects could be or should be kilk-il b\ 
hand-iiieking, far less by such a method as [loisoning the ]>lant with 
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ai>ciiic. If thure is any valuf in the use of inseetieides in India, their 
-eueral adopt iou « id h'e a matter of slow growth that must first be 
worki'd (Hit (HI till- i'xj)erimoiit farms. 

Tiisf‘(_'ti(-'idos arc insoct jkhsoiis aud act in N\a\>. lh(-it ait I kjjc 
poisons whieh are plaeed upon ll.e food of the insect and which aet ^upon 
its stomach, just as medicines and poison do upon human being's. Ihese 
lU'c called stuMach tioiwfix and are meant only for internal application. 



Kiel. 93. 
Ila.iil Sj>i-aiier. 


It caterpillars arc destroying' the leaves of a \aluable jilaiil and we can 
pul iioison on these leaves, the caterpillar eats the poison with the leaves 
and dies. It is only necessary to put sueli jioisoii on tlie leaves of erops, 
and they are safe from all eater])illars, grasshoiipers and other iiiseets 
whieh eat the leaves. There are also many insoets whieh do not eat the 
leaf, hut whieh suck out the juice ; these feed upon the sai> of the plant, 
not oil the leaf, aud any poison on the leal never reaehes their stomachs. 
For these we eannot use a stomaeli poison as w e cannot poison the sap 
of the plant. In such eases we must use poisons whieh kill when 
the insects are wetted with them. These poisons are known as contact 
poisons, since thev work only when in contact witli the skin of the insect. 
If a eoloiiN’ of ])]ant lice is sucking tlie juice of a eotton-plaut, ne eannot 
poison tile juice, so wi' throw eoiitaet poison on tlie uisoets ; all are killed, 
and if the contact poison is proia'i'ly made tlu' ]ilant is uninjured. Both 
kinds of ]ioisons have their uses ; we can jioisou any insect, even a locust, 
uitli contact poison it we use it strong cnongli, hut it is hotter always to 
use a stomaeli jioisoii lor a hitiiig' insect, such as a locust j wlieioas foi 
sucking insects we can never use a stomaeli poison and must always use a 
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i-ontact p)ison. St^macli poisons arc in ^vncral I'ar rlioappr ; contact 
poisons for laro'o insects rcipiirc to lie very --trono' and ina\' injure 
the plants; stomach poisons sliould always he u~ed it' possible, liiit 
if they cannot and no otlier method is available, ue must use a coutact 
poison. 

In using insecticides we must have a metluxl of putting lliem ipiickK 
over a largo surface of plant or insect. The value of insecticides lies 
principally in the rapidity with which they can be ap]ilied to a large area 
of crop. Insecticides can be applied in lii|uid form with water or as 
powder mixed with lime, dust. Hour, lUe. An insecticide apiilied as jiowder 
reiptires only to be dusted on from a bag and this is the simplest method 
of application. A liipiid insecticide must be ap))h(‘d as a line sjiray or mist 
that wets evenly and distributes tlie liipiid properly o\er the whole plant. 
For this work the sjiraying machine must be used. 

Spraying machines ar(‘ of many kinds, all designed to fullil the one 
puriwso of distributing fluid in a linely divided form over a large area of 
lilant. The simplest pattern is the tin hand sprayer (llgs. I). It, 
consists of a pump, which forces air out of ;i line im/./.le ; the compressed 
air passes over the opening of a vertical tube, ;ind sucks up a small ipiant it v 



Fig. 94. 

Kami Sprayer; iletall s of const rvaluin. 

.of the insecticide in the reservoir, throwing it out in an extremely 
fine condition in the jet of air. The whole machine is made of tin and 
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woiid, rc'stitii,' two nipoos 1o pvoparo. Tt cnycrs xcry littlp groniicl, 

liinvpvrv, and is sniiaiilf> nidv fur "ni’dons and small lioldin^s. 11 is 
(■s|)f(iall V useful for appKino' coiilai-t poisons lo small colonies of plant 
lice, inealv linos and oilier suekino insecis. \\ itli it one can rapidly and 
effeclivelv kill sufli insects wlieii tlun arc lew, Ti is not adapted to lai'ijov 
areas, Imt as a clieck on incipient diseases it is invaluable and adniiiably 
suited In tlie ryot, If tliis were in general use, tlie plant lice tliat ravasye 
cotton, wlioat, mustard and otlicr stajile ero])s eonld be nipped at the 
start and never o(i| a real bold on the crop, 

For more extensive sjivavmo^, a layo’cv maebine must be employed, 
and tbo Snccess Knapsack iMacliino ’ is a nselnl pattern olitainable in 
India at a cost of Us, ft*., Tliis maebim' bolds four gallons of insecticide 
and can tic worked on tlio "round for sjirayin," fruit trees or on the 
liack for sprayiii" erojis, TIic insecticide is pumped tbrou"h the rubber 
liose nut at the nozzle wbicli breaks it up iiilo a fine mist. Either 

of two nozzles can be used, 
and of tlie two the liordcattx 
lias the most "cncral application 
and value. The macbiiie is built 
of copper and brass, which are 
not destroyed by insecticides. It 
requires to tie kept clean and 
will last for years witlt the 
occasional rcnew'al of* the rubber 
tube. AVith this maebine from 
one to two acres of crop can be 
sprayed in one day, usin," two 
men at the maebine and others 
to brill" water, mix insecticides, 
(“tc. Tliis refers to cases where 
continuous spraying is required 
as when a whole crop is to be 
sprayed with lead arseuiatc. 
AA’liero individual plants here and 
there are to be sprayed, as when 
„ „ aphis is attacking cotton, a far 

Saccets Knapsack hpratfer. * ' ^ 3 

larger area oan he coverea daily. 
Larger machines are used to apply insecticides to fruit trees, to sjiecial crops 
and, in Europe and America, to field crops. It is unnecessary to discuss 
these at present as tliey are not likely to he used for field crops in India. 

‘ Kaglish copies of descriptive leaflet are available. 
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'I'lioV •■‘ID l>o olitnincd on wliools In work liy liaiul, on carts to work li\ 

■ ■■asolciu' engines, or jiortalili' out fits on tlic jilan ol' a lirc-cnc'inc arc |>rc* 

|>arc<l wliicli werk 1)\ ^(cani and 
cover a lai'c’c area daily. 

The choice of inseefieides for 
each ca.'C IS a matter rc(|uirin” 
care. 'Plie jirmeipal insecticides 
are s liortly deseril)ed with their 
uses. Tin- forninhe for )ire|tar- 
inc- these mixtures are c'ven in 
.\|)|>endi\ .\, pai^'e 

Lead Arseniate. 

'I’ltis is ))raetieally tlie only 
useful stomach ]>oisou available 
in India, and no other is 
re((nired. Load arseniate is a 
form of ar.senic which combines 
the best (|nali1ies of the older 
stomach ]>oisons, London Purple, 
Paris Green, etc., with (jnalities 
peculiar to itself. It is a white 
substance, procurable in powder 
or paste, which is insoluble in 
water, harmless to plants, and easy of application in the form of litpiid 
or ]iowder. It has a considerable power of resistinfr rain and so remaining 
on the ])lant in wet weather, and its white colour shows up on the 
plants to which it is applied. It is poisonous to cattle and human 
heinous if taken in any but a very small dose, but it can bo applied at 
such strength as to render plants poisonous to insects though not to 
cattle. Sprayed on to plants at the rate of one pound in CO to 100 
gallons of water, it is effective as a jioison to insects, and its efficacy 
is increased by adding jaggery, gur or molasses and lime. The usual 
mixture is one jxiund of arseniate, three jxmnds of lime and six pounds 
or less of anv form of low grade sugar or molasses with the necessary 
water. It can be used at double this strength with full safety to 
plants. Applied as a powder, it is best mixed with twenty parts of 
wood ashes, road dust, cheap flour, powdered lime, or any other cheap 
neutral powder : it can then be placed in rough cloth bags and shaken 
over the plants. 



f^fii'ayer vsed on Ihe ftronnd fon 
snrniiinp trens. 
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]( is ii]iplicalilc a^aiiisi all I'uniis d’ liitiii”' insfcls ; it kills catw- 
|iillai's, IdchsIsj Icai-cal i]ip' lifcllcs, and ollioi' iiisocls \vliic-h cat leaves. 
J'nr an aAera^c, i-nip ni' cdtloiij xtniiip' jnavi nr maize, pukse, castor, wheat, 
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etc., from Mt in I (in nallmis of mixture are reijiiirid jier acre iisiiio’ 
from 1 to 14 Ills, of lead aiveiiiate. This exjilaiiis its small poison- 
ous effect on catth‘, since there is so little avseniate aetuallv on each plant. 
All iiisoet eats so large a proportion of food eomjiared to its size, that it 
ahsorhs relatively niiieh more of the poison and is killed. Experiments 
made in the Punjah with hiilloeks fid on fidder dijipcd ni the mixture 
showed that no harm resulted, and that freshly-sprayed fodder conld 
safelv he fed to cattle. As a matter of jiraetiee, the lead arseniate 
would not remain on a plant after the lajise of a week or longer, and 
the evo]) xvonld have seareely any jioisoii on it after cutting and harvest- 
iiio’. In small gardens, in plots of vegetable crops, it is simply applied 
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])y moan? of ilie hand sprayers, and it should he kept for this ]iurpose. 
On farms, it is useful ao’ainst many ))ests which attack valuahle croi>s 
and render "useless the res\ilts of otlu-r experiments who-e \alue is shown 
by comparative yields, livery e\i)erimental farm should keep and use 
lead arscniate, applyino- it with a "ood sprayinc^ machine and in ])owder 
form. It is obtainable from chemists at Re. 1 per lb. in powdc'r or ]iast(' 
form. The paste contains -V-i per cent, of water, and I i lbs. of ]iasti' 
are sold as one ]inund of lead arseniate and should be used as one iiound 
in mixino' with water before spravino’. 

Kerosene Emulsion. 

The most useful and simple contact poison is kerosene, the ordinary 
refined kerosene used for burning in lamps. Il kills all insects when 
applied to their bodies, tho\io-li its action is not fully understood. It. 
acts partly by mechanically closino' the respiratory openinq-s on the side* 
of the body, thereby as])hyxiatin<j tin* insects; ]iossibly ii has a directly 
poisonous effect on the tissues of the insects when the vapour is absorbed 
throusfh the system of air tubes which })enetr,ate the body. Ap))lied by 
itself, kerosene kills the ]iarts of the jdants on which it is ])laced so that, 
the application of undiluted kerosene is as a rule fatal to plants. It, 
has therefore to be applied in a dilut(‘d form, and, as it does not mix with 
water, it is made into an emulsion with soa)> and water. An emulsion 
of kerosene consists of water with kerosene in very minute dro]is ; and on 
applying such an emulsion, the water evaporates leaving a minuti' 
(juantity of kerosene on the plant, which is fatal to the insects, but. does 
not injure the plant. Tlie value of kero.sene emulsion lies simply in tin' 
fact that it can be applied at s>ich strength as to be fatal to many 
insects and yet not injurious to the tender ti.ssues of the leaf. 

Kerosene emulsion is prepared by boiling a solution of soap and 
water, adding kerosene and agitating or beating up the mixture so as to 
break up the oil into very minute drops, which gives the liijuid a creamy 
white appearance. Such an emulsion can be madi‘ very strong and 
afterwards diluted with cold water to the proper strength for ap])lying to 
plants. In cold countries, kerosene can be applied to ]cafli‘ss dormant 
trees in much greater strength than in hot climates. In India a 
strength of 10 per cent, of kerosene can rarely be exceeded. Kerosene 
has a peculiar way of “ wetting or penetrating insects which are 
protected by a covering of mealy white wax. It is therefore particu- 
l.arly effectiyc against mealy bugs. It kills aphis (Green-fly), tin; softer 
scal(‘ inscets, green bugs, small sudiing insects and also some of tin; 

G 
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more delicate caterpillars. Its use is strictly limited to these insects and 
it cannot be nsed, for instance, to kill lar-e caterpillars wbich are best dealt 
with by means of a stomacb poison. 

Kerosene emidsion applied in tbc ordinary tin band sprayer, is an 
excellent romedv for tbc aphhlte wbicli attack cotton, tuer, beans, pulses 
and otber field' crops. In botanic gardens it is useful against all apbis 
and tbc majority of tbe scale insects. In vegetable gardens it can be 
safely applied against similar i^sts, and is often usefully applied over 
tbe wbole of a garden to drive out unwelcome intruders siicb as crickets, 
grassboppers, leaf-eating beetles, plant lice, jumping lice and otber 
bisects wbicb arc apt to gatber in a well watered garden. 


Crude Oil Emulsion. 


Tbc heavier petroleum oils have a more permanent and tborongli 
insecticidal effect, esiiccially where tbe climate is hot and tbe lighter oils 
soon evaporate. Tbe ordinary emulsions cannot be made with the crude 
oil, tbe best eimilsions containing crude oil being made by a siiecial 
process. Such an emulsion, containing 80 per cent, of crude oil, with 20 
per cent, of whale oil soap, is prepared and sold, under tbc name ot 
“ Crude Oil Emulsion.” It was made at tbe Entomologist's suggestion, 
and analysis shows it to be pure, containing tbe ingredients given above. 

To use tbe emulsion, it needs to bo mixed with cold water in the 
proportion of i pint to a kerosene tin of water (I gallons). This 
amount measured and placed in a bucket or tin, is readily mixed with 
water by pumping water on it from a spraying macbiiie oi rubbing uji 
tbe emulsion bv band. It makes a white milky fluid, remaining fit for 
use for severardays, wbicb needs no further preparation before application. 
This is tbe usual strength : it may be made twice as strong and can then 


still be used safely on all but very delicate plants. 

Like kerosene einulsion, this is simply a useful contact poison. It 
is harmless to all animals if eaten and has a de.adty effect on insects only 
when they are well wetted with it. It should be a])plied in tbe fmm of 
fine mist bv means of a good spraying maebine. For all soft insects 
such as apiiis (Green-fly), mealy bug, tbrips, green bug, lcafbo]ipers, 
small caterpillars, etc., it is effective. One application kills tbe great(W 
number and a second application completes tbc operation. In gardens, on 
fruit trees, on ornamental plants, on vegetables, it is a useful application 
for these diseasS and has a further use in driving off many other insects, 
wbicb though not killed by it, find it objectionable. It has a certain 
value also in bouses, wbicli are infested with obnoxious insects, etc. It 
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acts simply as a lii^li class insecticidal soap, with a less objectionable 
smell than carbolic preparations. In this way it is deadly to tleas for 
instance. 

It has a further value on domestic animals ; kerosene is an excellent 
application for the skin and there is no !)etter way of aiiplyino- it than 
in the form of soapy emidsion. For ticks, fleas, and other insects 
infesting' cattle, horses, dogs, elephants, shee]>, etc., this emulsion should 
be used, at the same time destroying the insects atul improving the skin. 

It is obtainable in five-gallon drums from chemists at Rs. S-1 1-0 per 
drum. 


Rosin Washes. 

Rosin has for manv years formed the jirincipal ingi'odient of many 
excellent washes for sucking insects. When boiled in water with a 
suitable chemical, rosin dissolves, forming a clear brown wash which can 
be safely aiiplied to plants at a strength snflicient to kill many insects. 
It is used in this way against many of thi' most resistant scab' insects. 
A rosin wash of this kind on drying forms a varnish, wliich asiihyxiati's 
some insects by closing the stigmata on the sides of the body through 
which they obtain air. It needs to be ajiplied as a fine mist, by means 
of a good spraying machine, and then has a considerable wetting ixnver, 
covering the insects with a film of liquid which on drying kills them. 

There are a variety of formnhu for preparing this wash. Two may 
be taken as being the simplest and best, both having been tested in India 
and found fully effective. (See Appendix A, page 3S1.) These washes 
are similar in effect and use. The second contains fish oil soap as well as 
rosin and is a more powerful wash in conscipicncc. As caustic soda and 
fish oil are less easy to obtain than washing soda, the first wash should 
generally be used. Only when large (piantities are to be prepared is it 
advisable to use the second wash. The rosin used must be the clear brown 
fir tree rosin imported from Euroix*. This rosin may also be obtained 
from the Forest Department at Debra Dun and Naini Tal. 

The washes cost about Rs. -3 [Xt 100 gallons, or Rs. 1 per 100 gallons 
on estates far from the coast and a railway station. 

These washes are for use against scale insects such as brown bug, 
green bug, black bug, etc., also against green fly (aphis) and similar 
small sucking insects. They have not the wetting jxiwer of kerosene 
emulsion and so are less effective against mealy bug or other mealy 
insects. They' are excellent contact iX)isonSj usefid against a variety of 
|>ests. Diluted wash (1 lb. of rosin to 10 gallons of water) is alw) 
valuable with lead arseniate, used as a stomach poison, since it protects tin; 
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lattiT from rain and helps it to remain on tlie plant. The wash has of 
itself no poisoning effect on catth' or otln'r animals, and may he safely 
applied at all times. It has also no effect as a stomach poison against cater- 
pillar.s, etc., and is intended simply as an efficient contact poison against 
all small sncking* insects (‘xcept the mealy ones, 


Tobacco. 

Fcrmontod tobacco forms a decoction which acts as a mild .stomach 
poison and also .as a contact poison. It requires to be soaked in water to 
extract the alkaloids and then is best used with the addition of soap. 
It is a weak insecticide, valuable against plant lice, mealy bugs, soft 
Bucking insects and very small eateri)illars, but not so effective as any of 
the above mixtures. It. is obtainable in many parts of India and the wash 
is best prepared from the stalks and refuse of the leaf tobaeco. 


Sanitary fluid. 

The licpiids called by this general name consist largely of creosote 
oil containing carbolic acid (phenyl). Mixed with water they emulsify, 
owing to the presence of rosin soap, and in weak emulsion are excellent, 
contact iwisons. This is an insecticide not in general use elsewhere 
hut which has given excellent results in India. A strength of one 
in one hundred of water is excellent against all forms of soft sucking 
insects, against plant lice, mealy bug, green bug, etc. At a strength of 
one in sixty of water, it is a powerful insecticide, which kills all but. 
tlie most re.sistant sneking insects and has a considerable effect on eatcr- 
liillars, small grasshoppers, etc. At greater strength it burns the 
foliiigc of actively growing plants ; it was used at one in forty againsi 
the Bombay locust, killing a large i)ercentage, and at one in twenty 
killing everyone sprayed, without injury to the hardy foliage of forest 
frees. 

Other contact poisons. 

Countless mixtures have been used as contact poisons since these 
wove first tested and a great variety are .still in use. In India only 
what are known in Europe as “ summer washes ” can be used, which 
restricts the available number. There is sufficient latitude in the above 
mixtures to suit every case and no good will he done by discussing the 
hundreds of mixtnres recoimnended. This applies also to the patent 
insecticides ; none are yet proved to he as good as the insecticides made 
on the spot and none have the eombiued effieicney and usefulness of crudi' 
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uil emulsion. Any one re(|uivin”' :i nnule-iip eoiuaet [loisou will liiul this 
suitable ; other made-up eoutaet poisons eaii he purehased ; jMeDonyal’s 
inseetieide is an example, whieh nets solelv as a eoutaet poison. It is 
valuable as a ready-made and effeetive eoutaet [loison, whieh aets with 
mueh the same effect at the same strength as erude oil emulsion, the 
latter being far eheaiier. Both have been thoroughly tested and both can 
be reeommended. 

Insecticides are not like patent medicines, reipiiring only to be applied 
(or taken), when they do the re.st. They must be used iu good time ; 
all acre of mustard that was badlv infested with aphis reipiired two hun- 
dred and fifty gallons of inseetieide to kill every a])his, or three times the 
amount required to destroy the same aphis at the beginning of the attack 
oil another acre. They must also l)e a[)plied intelligently and \ igoroiisly, 
with the express object of destroying the insect and not because it is the 
right thing to do. They must be afiplied profierly, with an under- 
standing of what they are meant for and will effect. 




Part III. 


INSHCTS INJURIOUS TO GROINS. 




CHAPTER Vlll. 

PESTS OF THE COTTON PLANT. 

T he L'uUoii plant suffers from a number of iiiseel pests which lessen tiu' 
vigour of tlie plant and diminisli the actual yield of the lint and seed. 
These pests are widespread m liidi i, do a great aggregate amount of 
damage and largely rethtce the yield of jn-obably every acre in India; but 
they are disregarded l)y tlie cultivator^ who is not aware that he can, by 
adopting simple measures, olitain a larger yield of liner cott<m. These 
pests include the boll-worms, ,if which there are three s])ecies, two 
identical ill almost all but name and one distinct species ; the two Ijeetles 
that attack the stem; two bugs that attack the bolls; and two caterpillars, 
an aphis and a leaf-hoiiper, that attack the leaves. There are in addition 
a variety of minor pest.s which are not exclusively pests of eotlon and 
which appear only casually. 

The Spotted Boll-worms. 

Caterpillars which destroy ripening bolls of the eoltoii plant and 

which may be found by looking for such 
injured bolls liefore the cotton ripens. They 
arc ea.sy to recognise and readily reared to 
the imago. The life historv is typical of 
the moths. 

The ferm boll-worm is in America ap])lied 
lo 1 lie eater[)ilhir de.seribed in thi.s book as the 
Gram Caterpillar (see page III). In India 
this insect does not attack cotton, its place 
being taken by the two sjwttcd boll-worms 
and tlie [)iuk boll-worm, tlie latter being 
discussed separately. 

Life llislarij . — Eggs are laid by the moth singly Ion the bracts, bolls 
and terminal leaves of the cotton-plant. Each egg is small, not more 

Figi'res. Where a figure is .said to be magnified, and a tiair line is found beside the 
in.scct, this line represents tbe actual length of the insect as drawn. When there is no hair 
line, tlie statement, for eMimple “ magnified three times,” means that each lineal dimension 
is three times larger in the figure, the figure^ being thus actually nine times magnified if 
c consider tlie aiea it euver&. A linear magnifii ation of even three is eoiisiderahle, and in 
comparing an insect with u figure (in the endeavour to identify the insect with the figure) 
a good lens must be used ; the human eje cannot compare a small insect with its enlarged 
figure unless the insect is presented to it at leuil oy large as the Jigi’re, A lens magnifying 
ten diameters will he sufficient for every insect figured in this volume, hut it is impossible 
to compare insects and the figures unless a lens is used. tVhere no magnification is 
mentioned and no hair line occurs, the figuie is the natural size. 





PKSTS OP tup; cotton plant, 

tl.an onc-tiftipth < 3 ! an inch aei'OPS, round, ot a bluish colour, iinely nbbcl 
and marked. Within a few days U hatches to a t.ny dark coloured 
..atcrplllar, which feeds tirst on the bracts 1 

mto the rind of the boll. In the former case it attacks the ' 

tew days. 'r nen no 

bolls are formed, it tun- 
nels down the shoots, 
commencing at the tip 
and eating for a consi- 
derable distance down 
the shoot, thus des- 
Fin. ?0. troying it ; normally 

SpoUeJ. BM-Korm. [Meunufied four Umes.) cuts its way through 

„! 11,0 U 1 a„.l 11,0 Jovolofini,. li„l, "i.til ^ 

,1 i h ' t'ooite Havins do.lrovoil «„o ao.ol it oat. a„otl,ov. It he W • 
small thev frequentlv drop off, but if a large part of the seeds 
are eaten the" lint is dkroved and the boll filled with excrement. 
V simdo’ caterpillar will rarely destroy more than one liu'ge boll 
l,ut becomes full-fed in the first. More than one is rarely found 111 
a boll unless small ones enter a boll already tenanted by a large one. 

When the caterpillar is full fed, it 
leaves the boll and prepares a cocoon of 
tough grev silk within which it transforms 
to U.e ' pupa. In the black cotton soil M 
Western India, this is found in the cracks 
and crevices of the soil. In Cawnpore, 

Mr. J. iM. Ilayman states that it is found 
“on the bolls or bracts, generally between 
the two” and this is the case also m 

Ifehar and the Punjaf). 

The period of pupation is from S to 10 
days but may be longer in the cold wea- 
ther. Eventually the moths come out, 
pair and lay eggs, each moth laying 
about sixty eggs. The shortest total life 
history occupies about one month. IMoths 
are to be found Hying in the dusk; 
during the day they hide in the ground 
or on the cotton plants. They are not 
attracted by light. Both siiecies also feed 
upon hhindi [Hibiscus esculeutus), des- 
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troyiiigthu fruits or the sueuiilent stems. In Western Iiuliii tliese inserts 
arc aetive throughout the winterj where 
the tcnnKU-ature does not fall so low as 
in Northern India. From Au>fust or 
September to the following January or 
February there is abundance of cotton in 
which they multiply. In places where 
the tempierature falls, as in the Deeean, 

Northern India and Behar, they 
hibernate as pupae, rarel}' as eggs, larvie 
or moths, until March. If cotton-plants 
are left standing in the field or if 

bliindi Is available, they then find 
lood; if not, they remain dormant 
as moths or jiossibly pujta', until 
the rains. AVhere cotton is grown 
throughout the year, it is eonti- 
nually attacked except in the cold 
weather. Both species are widely 
distributed in India and jiraetieally 
range throughout the plains. 

Spotted boll-worms art' attacked 
by three distinct parasites, two leluieiimons 
and one taehinid fly. Of tliese, one ' is 
generally distributed and a very important 
cheek on the inerea.se of the insect ; the fly ^ 
has been found in some scattered localities 
and may be an insect of some importance. 

Dese I'ij^tion. — The moth of the com- 
moner species ® is coloured witli a broad green 
band extending from the base to the apex of 
each wing. This green band may be absent, 
the whole wings being oehreous or Imff. 

The other species* has the forewings a 
bright green. In both species the moth 
measures a little under half an inch in 
length, the expanded wings nearly one inch. 

The lower wings are white, and the under 
surfaee of the body nearly white. 

•96. Hhogas lefroyi. Ashm. (Cha'cidie.) ® 73. Manas J'ahia. Stoll. (Noctuida;.) 

2 99. Plectops orhata. Wied. (Tachiaida;.) * 108. Manas imuhiiia. lioiad. (Noctuida;.) 
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.Syulted Bull-ieurm Moth. 
{M tijaijk'l three times.^ 
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Sj)ritttd BoU'V'(iru) Moth. 



Cocooii of ^Spatted Holl-ii'orm 
three ttnus.) 
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1’EST.S 01' THE COTTON I’LAN'I'. 


The ciilcTpillats arc sliort ami thick, not move than two-tliircU ot au 
inch when iull grown. The eoloiir is \ cry variable, a raixt me ot 

wliite, green and black, with orange spots. The predominant colour may 
be a dull greenish white, with black marks and small orange spots, or 
black, withlin irregular band of greenish white from head to tail with 
orange spots on the sides. There are tubereles on each segment, healing 
hairs ; the orange spots appear only in fairly advanced larvie and the 
i[uite young caterpillars are darker. Legs and piolegs arc pieseiit, the 
head is dark in colour and there is a dark prothoracic shield. 

The cocoon is less than half an incli long, oval and llattened, made 
of grey silk closely woven. It has a. reseinhhuiee to the grey woolly buds 


that fall off the eotton-idaut. 

Ireatmeiil of this pist depends upon the eomhtious 

under which cotton is grown, and the variety of cotton. Certain varictu's 

show a complete or partial immunity to it, hut it is uncm'tam how ^ far 

any variety will prove immune when grown as a held crop. Ihe 
varieties now grown as Hold crops are apparently all attacked, iheie is 
only one direct remedy that can at present he advised for general 
adoption. It is applicable only to cottons which produce a crop ol bolls 
at one time and is ineffective in varieties whieli eoutinue to produce 
bulls over a long iieriod. It consists in destroying as many of the 
caterpillars as possible in the shoots of the eotlon or in the first bolls. 
The first brood of boll-worms is found in the shoots and in the early 
bolls ; the dead shoots arc readily seen and destroyed, the attacked bolls 
are easily fomid and burnt. There is no loss of crop, as these bolls will 
never yield cotton, and it is very imi>ort:int to cheek the lirst brood whieli 
soon beeomos a very large second brood if left alone. Tins method can 
be carried Ui the degree of removing all the early bolls. 

Another treatment, still in the experimental stage, consists in 
spraying with lead arseiiiate when the bolls Hist form. A preventive 
measure” of some importance is to remove the plants when tlw crop is 
picked. It is not uncommon to see stray plants still living in the hot 
weather after the crop is harvested, which hell) the pest to increase at a 
very critical time, especially if showers fall and the cotton makes a little 

growth. 

The importance of bliiiuh as an alternative food-plant is also great. 
Where bhindi is grown, the inse<-ts can breed m it wlicn cotton 
IS not available. Where cotton is a staple crop, bliindi should iiot be 
-n-own except when there is eotlon. It should not be grown in Gujarat, 
for instance, from February to August, as it helps the pest to increase 
during the hot weather and early rains, providing a large number of 



Boi.i.-woinis. 0;^ 

moths to ])ive(l oatovpillars wliich attack tlic cotton in Aiioaist and 
September. Experiments are in proo-re^s to use bliindi as a trap crop in 
or around eottonj in the liope of collectim;;- the insects in that crop which 
can then l)e destroyt'd. dhie success oliiained diiriuo' the past season 
justifies tlie more extended trial of this measure. 


The Pink BolUworm. 

Associated witli the spotted boll-worms is a slender reddish caterpillar 

found b'cdinq’ in the 
q-recn or ripe bolls. 
It is easily distin- 
q'uished from the 
other caterpillars 

found on cotton. 

The moth lays a 
number of small flat- 
tened cqgs, similar to 
those laid by the 
majority of small 
moths ; the egg's arc 
dojx)sited singly on 
leaves, stalks and 
bolls, and hatch in a 
few days. 

The young cal cr- 
pillar is white, with 
a dark head, and is 
found feeding on the leaves or on the outside of the boll. It docs not 
immediately attack the boll but bores in through the rind when it has fed 
for a few days outside. 

Like the spotted boll-worms this one feeds ujxni the oily seeds, eating 
seed after seed until it has become full grown. As a rule one will be 
found in a boll but exceptionally several attack the same boll. The full 
grown larva is of a white colour, with bright pink spots, more slender 
than the spotted boll-worms and without processes. The larval life varies 
in duration according to the season bnt occnjiies two to three weeks in the 
active period. The full grown larva forms a slight cocoon of silk, in the 
boll or on the bracts or leaves of the cotton. In unirrigated black cotton 
soil this may be found in a crack of the dry soil. The shortest period for 

^ 74. G p 1 ecJf /a f/09^}i2n€lla. Sawud. (Tini-idfo.) 
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the pupa is from fourteen to ei<?hteeu clays, after which the moth 
emerges. 

Tlic moth is loss than half an inch in length, the antennaj filiform, the 
palpi uuJurned, the gen- 
eral colour grey brown 
with dark blotches and 
suffusions, the wings 
with long brown fringes. 

The moth cannot easily 
be distinguished from 
other Tineid moths by 
its appearance alone. 

Moths fly at night and 
dusk : they are attracted 
by light and are readily 
captured in lamii traps. 

The pink boll-worms 

* r lu. 

aVO most ubunduut WIlOll PinJ\‘ Boll-wortn CdferpUlar and CocooHf the forwei' 
the cotton forms bolls the tatter natural size. 

in October or earlier; the active period is during the rains and after; 

in many parts of India the 
larv® hibernate in the cold 
weather, but this is not the case 
for instance in South Gujarat. 
In Behar the larvce live through 
the cold weather in the lint or 
seed of the cotton, emerging as 
moths only in ^larch or April ; 
their further activity depends 
upon circumstances, the moths 
laying eggs then if cotton is 
available. There may be a 
further period of rest during 
the dry hot months before 
the rains. Actually larvce have 
been found active in all months 
of the year, but there arc two 
liu main periods of rest, from 

Fink SoU-n-orm Moth. {Magnified six November to March and from 
■ April to June, depending u]X)n 

climatic conditions and the supply of food. 
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The i^est is a])parently universal in India, Ceylon, Burma and tlie 
Straits Settlements, causini^ a very large aggregate loss to cotton in India, 
which may amount to at least oneeroi’eof rupees anuuallv. The destruc- 
tion of the seed, the 
staining of the lint 
and the loss of 
young bolls are the 
principal forms of 
damage. So far as 
is kirown all varieties 
of cotton now grown 
as field crops in 
India are attacked, 
the American and 
Egyptian as well ac: 
the indigenous. It 
remains to be seen 
whether there are any 
varieties of cotton 
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ParasKe on CoterpiUor of Pink BoJl-n'Onu. 
{Magnified stx times.) 


immune to the posts, but none have definitely proved so u]> to the |n-csent. 

Unlike the other boll-worms, this species has not been found attacking 
plants allied to cotton; its wild food-plants ai>pear to lie trees with oily 
seeds which are widely distributed in India. 

Bemedieo. The first and most important remedy is to check the 

increase of the pink boll-worm by plucking off the tirst crop of bolls if 
they are attacked. When the first bolls are forming, the first batch of 
moths lays eggs on them and the boll-worm commences. If left alone 
these boll-worms will emerge as moths and each lay many eggs. The 
increase from one pair of moths being large, the second brood is generall y 
a fairly numerous one. Had this first brood been destroyed, it could not 
have multiplied and destroyed so much cotton later in the season. 

The second precaution is the treatment of seed by fumigation or 
other means to destroy the hibernating larv;e. Fumigation with carbon 
bisulphide after the seed has been picked over in the sun is the most 
effective method of freeing cotton from boll-worms. Eipially it is import- 
ant to pick off the bolls which are destroyed on the plant. Leaving on 
the plants the bolls that are eaten or destroyed assists cotton i)ests to 
multiply and increase. It particularly assists ]nnk boll-worms and the 
cotton bugs. Other methods of treatment, such as the si)raying of bolls 
with lead arseniate and the use of light traps, «,rc as yet only in the experi- 
mental stage. 
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Gonovally the picking of the first bolls ,s praetK.a ly tbo ohI meibo 
,l,at can at present l.e aavisod. Wbon ibe cotton bolls are formal at on 
oni; and tbe crop npens .p.Kkly and nearly 
tins metbcKl is capable of general nppli-tion ; >n U.e c^e o ^oltm.s tf^ 
yield slowly and contmnonsly over lonet i)eriods, it is on > . 

crop can ever be obtained or even a reasonable proportion of tbe ciop. 

IVon crop, ot a.moal cottons may cUcr-t m.otl.ms m the <•»»' «f '“i'”* 
cotton, , if -nol, .tap crop, ato „„,1 intcllisontly, Sot tins mothrf 
also is only in tbe experimental sta^e. 

The Cotton Leaf=Roller.i 

A slender caterpillar of a pale gveoiiisb colour with dark-colonrcd 
head, wbicb lives upon tbe lower side of tbe loaf of tbe eotlon and bbmdi 
plants, foldiu" tbe leaf over and eatinjj it ; it is easily rccn^msa an is a 
1-crv common pest of tliosc plants. As a cotton post it is of some import- 
ance, osnociallyin tbe early life of tbe plant, and needs to bo visoronslr 
ebocked from tbe ontset if it is not sorionsly to inpirc 

Life 7Z/sfory.— Tbe female motb, tl.vm,!? m tbe dusk oi at m„bt, }. 
her co-ots on tbe lower side of tbe loaves, one bero, one tbcrc ; some imos 
„.,c «r»cl. leaf, net™ ttvn n, ntnvo. Tin- egg, nfc 

obiccts, about Ibc same Size as tbe bead of a small pin. fber . 

fc« Jay, and a titty *..dcf catcpillar ~mc. ™t. Tkc >'»«>« 

the leaf gnaw- 
ing tbe lower 
side ; it spins 
threads over 
and around it- 
self as a protec- 
tion and soon 
sheds its first 
skin, and grows 
larger. It then 
eontimres feed- 
ing npon the 
leaf ; as a rule 
it turns the 
edge of the loaf 
over in a fold 
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CoHo» leai-en, rolled i./ tl>e Cotto,, Leaf- Boiler. 
(The left hand leaf contains tiro caterpillar-c.) 


‘ 37. Siilepta derogata. Falir. (Pyvatid® ) 
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and binds it down with silken tlu-eads, living' safely within this 
fold. As it grows larger, it binds mure and more folds together, forming 
a kind of nest of rolled leaf in wliich it feeds. In those carietic's 
of cotton with a large leaf, the whole or a great j'art of the leaf is 
thus tied together and if the eaterpillar eats much at the base, the leaf 
withers. In the ease of bhindi or of varieties of cotton with smaller, 
divided leaves, the leaf may be simply eaten, not folded together into a 
compact bunch. Especially is this the case in the smaller leaved cottons, 
where the caterpillar lives in the toj) leaves of each shoot and binds them 
all together. These folded leaves are fairly eharaeteristie of this insect and 
if opened wdll be found to contain one or several caterpillars, with 
a mass of black excrement in grains. [Another catcrinllar (the 
bud caterpillar No. 80) 
lives only in the top leaves 
of the shoot, binding 
the.m into a very compact 
mass, which withers and 
turns dark ; one can readily 
distinguish this by the 
appearance of the cater- 
pillar, of which only one 
lives in each mass ; it is 
small, not more than half 
an inch long, of a distinct 
opacpie dull green colour, 
not shiny and transparent 
as is this leaf-roller (see 
page 99).] 

The leaf-roller grows to a length of over one inch ; it is slender, 
the body transparent with a faint greenish tinge, and the dark contents 
of the alimentary canal showing through the skin ; the legs are dark, 
and easily seen, the sucker-feet long and slender. The head and neck are 
dark brown and there are a few long slender hairs on each segment. 

After two to three weeks' life as a caterpillar, the last skin is shed 
and the chrysalis is formed, v This is shiny chestput brown, with no legs 
or means of locomotion, about half an inch in length. It lies among the 
twisted leaves suspended by the threads made by the caterpillar, and is 
easily found by untwisting the rolled-up leaves. It lies motionless for 
eight days and then opens, the moth emerging. 

The moth is of a whitish colour, with a faint yellow tinge, the wings 
with many fine dark lines, forming an irregular ])attcrn. It is less than 

H 
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Mofh of Cofloii Lea/'lloUer. {Magnified.) 



9S 


PESTS OP TTIE COTTOM PLANT. 


one inoli in length, mcasurino^ one and a lialf inches across when the 
whiles are open. It is vevp easy to rear and recognise; the brown 
clirys.alis, if left in a box, will vield the moth in a few days and the moth 
eannot easily be mistaken for any other moth that lives upon cotton. 
The moths ily nb.mt the Helds in the dusk, lying hidden among the leaves 
during the day. After eoopling, tli<- b-m.ah- lays eggs and the moths die. 

The whole life of this insect occniiies from three to four weeks, so 
that one brood sue<MH*ds another ra.]ndly during the warm weather. Theie 
are three broods at h'ast in cotton before the cold iveather and as each 
moth lays mauv' I'ggs, the pest increases rapidly. With the advent of 
the cold weather, tlie ])est disappears. It is not known to be active 
during the winter months either in Gujarat nr in Bohar. It hibernates 
during the cold weather, reap]>earing with the rains or rarely befoie. It 
is not, therefore, found after November and is a pest to cotton only up to 
this month. 

The food-plants include lioth cotton, holly lioek and “lady-finger,^’ 
or bhindi [llihiscus ewnlciitus). Possibly there are other wild plants on 
which it can feed. As the latter jilant is grown during the rains as 
a vegetable, the moths that come out in the early weeks of the rains can 
lay eggs on it and so there may be one or two broods before it attacks 
the cotton. It also breeds during the hot weather if plants are available. 
To both plants it is destructive simiily from the damage caused to the 
leaves. AVliore it is abundant and strips the plants, it may prove a serious 
pest, the full yield of cotton not being obtained. ■ One of the common 
]iavasitcs, a tiny black fly, lays its egg.s in the caterpillars ; the eggs hatch 
to grubs which feed on the caterpillar and finally come out, to form a 
small egg-shajicd white cocoon on the plants ; the caterpillar dies and this 
insect does much to cheek the increase of the caterpillar. 

Beniedieft. — The pest is not a very easy one to destroy on cotton, and 
the first consideration must be to jirevent its occurrenee as far as possible. 
As the pest comes from bhindi, the best thing is to grow no bhindi at 
all within reach of the cotton or to grow it in the young cotton plants and 
use it as a trap. The indiscriminate growing of bhindi where cotton 
is also grown is the surest way of helping the pest to attack the cotton. 
Bhindi should either not be grown at all mitil November, so that the 
pest may have no food-plant on which to increase, or should bo grown 
carefully as a trap crop for the jx^st. In the latter ease, if it is sown 
between the cotton, it will come up more tjuickly and the caterpillars 
will be found first upon it. The caterpillars must then be destroj^ed 
and the bhindi plants too, as soon as the cotton is large enough to attract 
the moths to lay eggs. Two months or ten weeks would probably be 
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rlip time clnvino- whieli the hhimli 'lionlil he allowed to ^vow, after whieh 
it shoidd he vomovod and dei^tvoyod with all the eatevpillavs and chvvsalides 
on it. Some will attack the eotton and llu'n can he removed hv plnckinu' 
all attacked leaves and Imrnintf them. This simple method should he 
a]ii)lied when the hhimli is rennn'cil, if the latter is used as a traji, or as 
soon as the ]k‘s1 is seen on tile eott(>n. It serw’s f("> dest\'o\' tlie lirst hroo(] 
on the cotton and so to cheek thi“ pest from the lieLfinnine-. 

In had cases of attack on cotton, sprayiii”' with lead arsemiate is the 
radical remedv, and where some varitOies are ejrown ex]ierimentally, this 
should he done. Where cotton is e-rown on a laro’c scah>, the ])est. dot's 
little harm as it has so wide a ra.ne^t' a.tid dot's not o-at her on iiart icnlar plants. 
But where cotton is o-rnwtt on a small scale, thi're may he so much of the 
pest as matt'vialh’ to lessen the xio'ouv itf thi' plants, and in this ease sprav- 
ino- with lead arseniate is necessary. .\.s a rule, the simjile remedy of 
jiiekino' off the affected leaves as soon as they are seeit is the only remedy 
necessary. If done in time, it is entirely effective early in the season. 

The moth has a very wide distribution over the East, from West- 
Afriea to Siberia and Australia. It is itot recorded as a pest outside 
India, exceid fmm East Africa and douhtfullx' fv(tm the Straits Settle- 
ments. 

The Cotton Bud Caterpillar.' 

A small eat or])illar whieh lives on the top of the shoot of the eotton 
])lati1, hindin<r the leaves too-other into a small eompaet knot which turns 
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Tlw ,»l i. to vccosni* fr«m tl,« twistcl l«vos at, tl,» .'ml 

of tlio slioot and tlicii' witliovod appoavancp. . r , 

The rnfcrpillav is a small .>i)a.iuo -toou ono, with faint lon-itudinal 
lines of hrowii iii-mcnt visihle only when examined witli 
a lens. It feeds iiiwii the cotton hnd and on the leaves 

« at the lii> of the shoot, wehhin^- those toieethev with 
threads. The small brown pupa is found within the 
twisted leaves. The moth is loss than half an inch loiio’, 
the aiiteiiiiin swollen hevond the basal joint, the palpi 

iiptiiriied; the thorax and basal half of the wings are 

Fig. 112. grey, the apical half being darker. It flies in the dusk 
Cocooii of CoHo,i readilv noticed. The caterpillar is found on 

the cotton from August to November, after which it 
hiViPviia.tos:. When abundant, the plant grows short and 


bnshy, and in many eases the insect does good by effecting an oven 
priming. It is a pest only when, abnormally abundant. 

Indigenous cottons similar to the Broach-Dcsbi, Gogliavi, etc., arc 


attacked ; American and tree cottons appear 
to be immune. The pest is apparently 
widely spread in India but nowhere seriously 
destructive. It is very easily checked by 
pulling- off the little dried knots of leaves 
and burning- them with the larva or 
pnpa inside. Spraying with lead arseni- 
atc also checks it but is not generally 
necessary. The pest is one that is on the 
whole of little importance, and generally 
needs to be checked only on experi- 
mental farms where the cotton plants arc 
reephred to come to their full normal 
vigour. Parasites keep it in cheek to 
some extent. Where the mealy bug 
attacks cotton, the two pests arc found 
together, and often the bud caterpillar is 
confused with the caterpillar which feeds n]wn the mealy bug. 



Fig. 113. 

Moth of Cotton Snd Caterpillar. 
(Maanijied Jive t lines.) 
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witlicTj turn yellow and die, aj)])areiitly 
without cause. If such plants are 
lip and broken across at the crown, it 
will be found that the centre has lioeii 
eaten out, a round tunnel exlendinp' up 
and down the thickest part of the stem. 
Possibly the insect eausinij^ this dama”'e 
will be found inside the tunnel and there 
can then be no doubt as to the iden- 
tity of ' the insect. No other insect 
is known to attack cotton in this way in 
India and if such bored cotton stems are 
found without the insect, search for other 
withered or dyin<>’ plants will probably 
reveal a plant with this insect at work. 

Life History . — The ornh enters the 
stem near the crown, hatehiu”- from an 
eg'fj laid there by the beetle. It bores 
into the stem, feedino- upon the tissues as 
it goes, and making a neat round tumiel 
up and down the eeutre of the stem. One 
grub inhabits a cotton (ilaut and its lumiel 
sooner or later destroys so much tissue 
that the plant dies. The grul) is white, 
in length up to one inch, with a slender 
body, very mueh swollen into a round, 
slightly flattened hull) at the front end. 
The head is small, in front of the swollen 
thorax, and has powerful jaws with which 
it gnaws away the wood. Le” S are absent 
and the hulhous swelling fits the burrow in 
such a way that the larva can move by mus- 
cular eontraetioiis and expansions of this |>art. 

When full grown the grnh eats a hole 
almost to the outside, leaving tlie bark 
intact, and turns to a elirvsalis within the 
burrow. The ebrysalis is white, lieeoming 
dark before it emerges, and the h'^s, w ings 
and autcniiie of the future beetle may be 
seen folded aoaiiist the body. It lies 
motionless within the burrow whilst the 




103 


PESTS OE THE COIT’OX PLANT. 


boptlo is j^radually lormed. The beetle that emer<,a's is of a dark 
bronze colour, hard, with lej^s, win"> and anteinne. It measures 
^rd of an inch in leii<>;th and is reeo^nisaljle by its colour, its size and 
its truncated appearance in 
front. 

It emer<>es through the 

a O 

thin bark left by tlie grub. 

Havings mated, the female 
beetle lays eggs and dies. 

These beetles are not 
easily noticed in the cotton 
lields. They tly actively 
and arc sometimes found on the leaves of the plant. There may be 
as many as four irregular liroods during the cotton season; the 
first is a small one and only few plants are destroyed; the second is a 
large one, the beetles of tlie first brood laving maiiv eggs ; the third 
brood is large but is liable to suffer much from jiarasites; the fourth 
brood may be very small and is not important, the cotton having been 




Ejo. IIG. 
Fi'iia in sfeui. 



I’lG. 117. 

three liiiies ) 


FiG. IIS. 

ilijle I'-htre Beetle emerges. 



jnckcd bctuiv its ai'ri\al, Tlioc IjimikIs aro (|UiU' irre^; nlar and not well 
marked, since the beetles do not all come out at once. The destruction 
to the plants will be noticed when llowers come out ; it may be seen 
earlier, depending upon the growth of the cotton. 




L'oirox SThJl WKKVll 
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Itcmeilu’x . — The po:>t is easily elieeked it" all the witlieml plants are 
removed reg-nlarly an<i systomatieally. It is easy (<> see w ithered j>lants, 
whieh ean be eolleoted and destroyed l)el‘ore the 
them. There is no other simjde remedy. It 
may be found possible to a])ply a dvessina- to 
the plants that will keep off I lie lieetles and 
prevent eoo-layino, but the remedy above “■iven 
is so simple and thorouo-h, if carried ont from the 
first, that there is no reason to spend money in 
preventino' the first brood from eomin”'. It is 
better to let it destroy a small number of [ilants 
and then make sure of catehin<;' it in these 
plants. Two jiarasites lay their e"'”'s in tin- 
"■rubs of this beetle in the cotton stem, which 
cheek it to a slii.;'ht extent. It is better not to 
d(>stroy these parasites if they are jiresent in the 
eotton stems, and this may be effected thus. 

Place all the stems whieh are collected in a box 
or barrel with the lid covered with thin cloth, securely tied doun. Ihe 
beetles and parasites will hatch, the latter beini;- flies easily distin,i;'uishcd 
from the bronze beetles. The box can be examined periodically and the 
[larasites, if any hatch, allowul to escape. '1 he beet les on hatching' u ill 
lie motionless in the box and will not attcinjil to esiape if the cloth is 
cpiickly lifted, whilst the [larasilcs arc acti\e creatures whieh will lly 
out of the box at the first opportunity. Ihe jiarasites will then on 
to the eotton fields and seek for "-rubs of the beetle in wliieh to lay 


beetle escapes from 



Fig. 119 . 

iSftiil Jicetic. 

\ fn'(i innv''!-) 


their eggs. 

This insect is eonimon in Gujarat, the Deccan, the Lential 
Pro\ inces, and parts of the Piinjali. It is rare in Ilehar and is ajipaicntly 
not so universal a [test as the other insects that attack eotton. Iheie 
IS no record of its occurrence ont.sidc India. 


Cotton Stem Weevil.' 

A small white orub found tunneling in the stem or branches of 
certain races of cotton ; the grub is small, less than one (piarter of an inch 
long, elistinct iii ajijiearance from the stem iiorer. 

This pest has been found only in Meliar and has iiol been uinler 
observation for any length of lime. The small white grub feeds on the 
tissue of the cotton stem, making twisted galleries which it fills with 

' 11:1. (Curtuliouiil.u.) 
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excrement. The grub is white, legless, not conspicuously swollen in 
front. It transforms in the burrow to a small white pupa without cover- 
ing. From this a small weevil emerges, 
in length about one-eighth of an inch, 
of a brown colour with black and whitish 
marks. The insect has a slender curved 
beak. 

The weevil is so small ' and its 
Hight so quick and active that it is 
not easy to find in the field. They 
may be found coupling on the cotton 
plants prior to egg-laying, but are not 
likely to be seen or recognised. As a 
result of the attack of this pest, the cotton branch dies or the stem 
of the cotton plant swells and in a high wind breaks. The peculiar 
swelling of the base of the stem of the Broach- 
Deshi cotton plant is a symptom of this pest, and 
though the plant lives, it may be destroyed in 
the first high wind. In Behar, the Broach, 

Goghari and other Bombay- Deshi cottons were 
attacked in the stems, the Egyptian cottons 
seriously injured in the same way and certain 
varieties of tree cotton (Caravonica and others) 
attacked in the branches. Other tree cottons and 
many indigenous cottons were on the whole 
exempt from attack. Once infested the plant is 
doomed and only preventive measures are effective. 

Experiments with trap cottons and other trap 
plants are in progress, and further investigation 
may reveal some method of checking it. The pest is unlikely to occur only 
in Behar and may be looked for in other parts of India. 

' The Red Cotton Bug.^ 

This insect is the most familiar insect jiest of cotton occurring gen- 
erally in India, attracting attention rather from its vivid colouring than 
its destructiveness. It is almost identical with the Bed Cotton Stainer 
of the United States and West Indies. The full grown insect measures 
a little more than half-an-inch from the head to the tip of the wings. 
Bed is the iiredominant colour, the eyes, the antennal, a spot on the 

* 69. Dtjsdercua cingulatas, Fabr. (Pyrrliocorklie.) 
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The Cotton Stem Jfemf. 
(Magnified seoeit fimei-.) 



Fis. 120. 

The Cotton Stem Weevil. 
{Magnified seven times.) 
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scutellum uiid on oacli wing huing black, llio aj>i'x ol' tlu' \\ings absolutely 
black and forming when folded a black diamond on the upper surface. 



Fig. 122. 
Bilf) mistalceii Jor 
Red Coiton Bug. 
{From Bistant.) 



Red Colfon Bug, 
{Magnified.) 
{From Biataut.) 
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Bug mistake u Jtir 
Red Cotton Bug. 
{From Bistau 't ) 


There are white transverse lines on the lower surfaee of tlie body and a 
tiny white ring behind the head ; the long sucking beak lies between the 
legs. The insect is not likely to be eonfused if carefully examined, but 
there are other bugs whieh have a generally similar appearance, though 
distinct markings. 

Life History. — The eggs are laid in a loose mass under the surfaee 
of the soil, usually in a crack or dejiressioii, whieh the female covers with 
earth after depositing the eggs. Each egg is round, of a light yellow 
colour ; between fifty and sixty are laid by each female. In less than 
a week the eg'gs hatch to small active red insects;, unig's are not 
present, the upper surfaee of the abdomen being red, with a eentral row 
of black spots and a row of white ones on each side. In other respects 
the young insect is similar to the full grown winged insect. 

The young moult periodically and grow larger. .Vfter the third 
moult the wings commence to apja-ar as small back lobes on the base of 
the abdomen. These grow larger at each moult ; there are, as a rule, live 
moults in all, the insect appearing with perfect wings after the lifth. 

The male is slightly smaller than the female ; these couple and the 
females may then be reeogni.sed by the swollen abdomen. 

The red cotton bug also attacks the bhindi plant {IIiOi>n:us cuKiden- 
tiis) and the silk cotton tree ; enormous numbers are found when the 
latter is fruiting in Ajiril and it breeds extensively at this time. On 
cotton it feeds on the leaves or stems, but especially on the seeds in the 
green or ripe boll. It may be found clustered on the bolls, the beak 
firmly fixed, sucking out the juice. Where either cotton or bliindi are 
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plentiful, the insect becomes very abundant, inereasing rapidly in warm 
weather. This insect has 
also been reported as 
attacking the flowers of 
llibi-'scu'i at the Saharan- 
poro Botanical Gardens. 

There are no definite 
broods, insects of all ages 
being found together. 

Reproduction ceases if 
food is not abundant, 
the mature insects alone 
being found. This may 
also oceur in the cold 
weather, though it is 
not invariahle, and in 
^^'estern India all stages 
m.ay be found in the 
cold weather. 

If the insect becomes abundant, it weakens the plant and also 
destroys the seeds. This is the principal damage it causes to cotton, one 
that is not attributed to the right cause in most cases, as there may be 
nothing to show what injured the seeds when tliey are picked. I he 
sucked out seeds are useless for either sowing or for oil extraction, and 
there may be a very considerable loss from tins cause. If the boll is 
open and the insects congregate among tlie lint to reach the seeds, the 
lint may be stained by the excreta, and this form of damage is more 
readily detected. 

Jiei/iedicn . — Many methods of dealing with this insect have been 
suggested, most of them impracticable. The insect being large and 
vigorous, insecticides reejuire to be very strong in order to kill it, and 
this damages the cotton in some eases. A simple method of destroying 
it in large quantities is to collect the insects by hand. Each cooly has 
a small grain winnow (soop) and a kerosene tin with a small quantity 
of kerosene. The insects are shaken off the ])lant with a sinait tap into 
the winnow ; the niiiiiow is tlieii jerked and the insects lull into the 
lower upturned portion, from which they arc thrown into the kerosene 
tin. The method is extremely simple and readily understood. A eiy few 
insects escape from the grain winnow, and once in the tin their death is 
certain. The pest is so readily checked by this means that it need never 
increase excessively. 'Where seed for planting is obtained from fields 



Fig. 125. 

The Bed Cotton livn. 
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iiliiestetl with this hu^', tho seed should he piekled in a mixture oi 
eow-dung, elay and water, and tlien thrown into water, when the sound 
seed sinks, the worthless seed floatini^ (see paice -2^7). The red buo-s are 
infested with the mago^ots of a larg'e Tathiaid tly, wiiieh slowlv destroy 
their host and thus form a eheek on the inerease of the but;’. 

The insect is common throuo'hont the plains in the junttle and in 
the fields. It hibernates in many parts of India where the lemjieratiire 
falls considerably and is found in hiding as an imai;’o durinif the cold 
weather. here the climate is suitable it is active throuo’hont the year. 

The Dusky Cotton Bug.i 

This insect is well knonn as a pest to cotton in many parts of India. 
Though small and iiisionilicant in appearance, its 
presence in great numbers in the oiien liolls of cotton 
has brought it into notice. It has been rejHjrted as 
sucking green bolls and injuring the lint and seed. 

The insect is found upon the cotton })lant, esjiecially 
in the bolls that o]>en prematurely after they ha\c 
been eaten by the boll-worm. Large muubors of small 
brown insects run out of such bolls when they are 
handled and either fall to the ground or, if they are 
full grown, fly away. 

The life history in the cotton boll is very simple. lin/f. 

The eggs are laid in the lint close to the seed ; each \ , 

(h-oni iJistant.) 

egsg is cigar-shaped, about one mm. long incli), 

of a bright yellow colour, when first laid. They are laid in batches of (1 
to 1(J at a time, and egg-laying extends over some weeks. Before 
hatching’ the egg turns a bright orange and the emerging insect is the 
same colour. The newly-hatched insect is about Y'[)th inch long, witli 
three pairs of legs, the usual four-jointed anteiiiiie and an enormous 
[iroboscis which stretches from the head to beyond the cud of the tail. 
With this it is able to pierce the cotton and e.xtract food from within 
the seed. Uuring the next week it grows larger, shedding its skin at 
short intervals to allow of expansion. The colour gradually alters to a 
deep reddish brown, darkening at each moult. At the lourth moult 
the wings ap[iear, as small grow I hs on the njipcr side ol thebodv. .VI 
the lifth moult the wings are large luit not fully developed, apjiearing 
111 their full size after the si.xth moult when the insect is mature. The 
perfect insect is nearly black, one-sixth of an inch in length, with the 

' 5. iutii'n. Kirby. (LygiciU.c.) 
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tiansparcnt wings folded over the back. The female is slightly larger 
than the male but other'wise outwardly similar. 

The whole period from the egg to the perfeet insect’s emergence is 
twelve days. The mature insects lay eggs and then die. They may 
live for many weeks before they lay eggs and if food for their young is 
not available, they wait. Probably they pass the dry weather in the 
adult condition if no food is available for them, as they may be found on 
the plants of cotton, etc., at different times of the year. In the cotton 
season their increase is rapid, the egg.s being laid in the cotton bolls. 
At other times they will lay eggs in tlie pods of the bhindi (HihUcus 
cuculetitu^) and possibly of other malvaceous plants, or wait until 
egg-laying becomes possible. 

The amount of destruction caused by these insects varies with cir- 
cumstances. Where there is abundance of worm-eaten bolls, the insects 
live in these bolls, which open early. They arc then credited with the 
damage done b}’ the boll-worm, as they are the only insect found when 
the boll is picked. The actual destruction to the crop in this case is 
small. Where there are no bolls attacked by worm, they attack the 
bolls as the}' o[)en and are responsible for damage. The seeds are sucked, 
the lint is dirtied, and they increase very rapidly in such bolls. 

The simplest method of treating them is to shake them off the bolls 
into a vessel containing water and a small quantity of kerosene. The 
early ripening bolls contain them in great numbers and by shaking these 
Vrolls over a tin pot of kerosene and water, they will be killed in large 
numbers. Worm-eaten bolls, with the insects inside, may be picked off 
and remo\ ed in a bag. There would be a far smaller number of the insect 
in cotton fields were this done", and the method of testing cotton seed 
(page 2S7) should be applied to seed Iroin infested fields. This method of 
picking off and shaking' the bolls may be tedious and long, but it is the 
only practicable method as a rule. On larms the work can be better done 
with a spraying machine. It is extremely important to check the pest at 
the outset when it is breeding in the first opened bolls, and very much 
better cotton will be obtained when the cultivator takes an interest in his 
cotton pests and attempts to check them. W hat is said about testing cotton 
seed infested with Ked Eiig applies also to seed sucked by the Dusky Bug. 

The pest is generallv distributed in the plains, though rarely abundant. 

The Cotton Lea! Hopper.' 

Among the common insect pests of cotton, the least noticeable is 
a tiny green fly, which lives on the cotton leaves and Mies or leaps out 


82. (Jassulic.) 
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wlicu tlie i)lant is sliakcii. It is distinol from the cDtluii ajiliis sincp it is 
very aetivo, botli U'apiiiji- and ilyiii”-; wlion it is p]cntit'!il, o-voat inimln'vs 
leap fioin the eetton jilants when tliey aie shaken ev disinvhed, and 
this is tlie simplest way in whieh to detect the pest, Tlie insect helono-s 
to the family Jiinalih?, leaf hoppers, of which ^reat nnm- 
hers live in ^rass or almost any vegetation ; they are so 
small as to escape notice. The e^ijs are laid in the tissues 
of the plant, and the yonnsf that h.ateh are similar to the 
fall grown insect hut wiitgless and smaller. The food 
consists of tne sap of the leaves, which is extracted hy 
means of the slender sucking apparatus which forms the 
month. The species attacking cotton may he found at 
all times of the year hoth in grass and in cotton. Healthy 
vigorous cotton is less attacked th.an weak unhealthy cotton ; 
fewer insects are to be found on vigorous cotton ])lants 
and the leaf hoppers prefer to live on tmhealthy i)lants. As 
a pest, the insect has been found only on cotton growing 
under nnsuitablo conditions. In 1904, there were plots of healthy cotton 
and of cotton that had suffered from the drought, growing side hy side in 
one of the Government experimental farms. Few insects could he found 
in the former, whilst the latter contained enormous numbers. This was 
observed also in Bohar, where cotton was being tried and suffered heavily 
from the excess of moisture. The absolutely backward cotton was 
infested, the vigorous cotton was practically free. As a pest then it will 
be found attacking weak cotton ; the result of the attack is that tlie 
leaves curl, become discoloured, wither and fall off. 

The pest is apt to kill cotton that is struggling against had conditions. 
It appears to attack the larger leaved tree cottons and American varieties 
more than the smaller leaved Broaeh-Deshi and Goghari cottons, but will 
attack every variety if the plants are in bad condition. Evidently this 
insect cannot rank as a general pest since it will not attack healthy 
cotton. It is a serious pest in the experimental farms where introdnecd 
varieties are being acclimatised ; it has also been a pest to many varieties 
of the American and Egyptian cotton grown in Behar during the wet 
months. It has been successfully checked by spraying with crude oil 
emulsion, at the rate of 1 in 50 of water. An acre of badly infested 
Goghari cotton treated with a Success Knapsack machine reejnires lOU 
gallons of wash, costing Rs. 3-8, and one day for application. A Iarg(! 
amount of w’ash must be used since it is desired to spray the insects as 
they come out of the plants in a cloud, and not to spray the plant alone. 
This is a simple and effective remedy ; no other appears likely to he so 
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Cotton LeaJ 
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(Magnified ) 
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,„oee.sfnl. Where it i. noeoFFary to help a Ftru-lin- crop through a 
l.ad season, sprayin- of this kiiul will he a nocessitv. Wlien the plants 
Poeome stron<?er, they will not show the ,hsense, an.l will not he nnpanvd 

This inseet is known fv...n(V...iarat,Nao-puv, Cawnpoiv, Lyallpur and 

Behav at the , .resent time. Tt will prohahly he found whevev.T cotton is 
(rpown in India. 

Cotton Aphis. 

Small suekino- insects found in ah.nulance on the shoots and loaves 
of the cotton plant ; they are ahont one-twentieth of an inch lon^, 
eoloiived in dull yellow or l.lack, and have two short processes pro.iectins 
from the upper' surface of the abdomen. This pest is one of the common 

nlaiit-lice discussed in a later section and has a similar life history, ilie 

colonies found on cotton consist of female insects, which pi-odiiec hyii.c. 
voiiiio There is no metamorphosis ; the yonn" are born alive and are 
all females. After a few days they in turn commence to produce liyin£r 
V„u,m ones. Two kinds of females may be seen, iinwinged yellowish 
ones and win-ed black ones. The latter fly from plant to plant and 



spread the pest over the field. As a rule the youn- and the iinwin.tfed 

females move but little, feeding in compact coloimj on the 

the leaves or on the shoots ; they extract the sap from the plant, making 
it weak and sickly. The insect appears in the rains and, if cotton plants 
arc available, remains on them until the weather becomes very dry, often 
until the end of the cold weather. In cloiuly m^ather the 
far over the field and found new colonies. Hence it is that aftc^ 
^ ^ Jjffl'is tilov. (Apliidfc.) 
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clondy wcatliev, apliis beconios move abmulaiit and -inddenlv aj'poars nvov 
lav^e areas. 

Plant-lice excrete a sni>'nrv 
li(|nid, which, fallino’ on the 
leaves hehnv, dries to a stiekv 
eoatin"-. This a])|)earanee on 
the leav(‘s is a sir'll of the pest 
and is familiar to eultivators. 

j\ranv insects attack the 
cotton a])liis” and are ver\- im- 
])ortant cheeks n])on it; these 
are descrihed in a later section 
under henefieial insects. These 
insects shonld he familiar to all 
who grow cotton and shonld not 
he destiwed in error as injuri- 
ous insects. 

The treatment for cotton 
ajihis lies in s])raying with a 
contact poi.son, doing this when 
the first colonies a])pcar on the 
cotton and not delaying until 
with cloudy weather they s[>read 
over the whole field. If culti- 
vators wore familiar with ajihis 
and checked it as .soon as they 
first saw it, it would never 
heeome so serious a pest. 

Without this, large areas mav in cloudy weather Ix'comc alTectcd, and 
though the ])cst is ]irinci])ally one on farms and ex))erimental cultivation, 
it is also an important field pest. 

Minor Pests. 

There are a numher of insects which attack cotton casually, doing as 
a rule no harm hut possibly injurious in nnustial seasons. The White 
Weevil’ is a small beetle, of a dull white colour, found u]ion the leaves of 
all varieties of the cotton plant almost throughout the year. It bites the 
leaves of the plant, eating in from the edge. It is most oons]ncuous from 

^ ^Tifllocervs wncvlofius. Dos li. (Curciilionidtp.) 
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Cotton Aphtfi, ivinpod fpomJe. 
(Maamftcft fifteen ttme^:.') 
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July to OctoluT, lint lias been found at all times. The life history is 
completely unknown and is apjiarently not passed in the cotton plant. 
Special treatment is not re([uiri‘tl 
for this pest, which is easily de- 
stroyed by shakinq- it. off the 
plant ; it has a habit of fallino' to 
the aground w'hen disturbed and 
“ shammin" dead.*" The Green 
Weevil * is also a pest of cotton, 
eatino- the leaves in the sanu' 
manner. This insect is laro'cr 
than the White Weevil, of a 
dark colour but clothed in 
metallic "reen scales, which ^ivo 
it a peculiarly brilliant appear- 
. ance. It is common in Behar 
and, like the White Weevil, is 
found also on bhindi, maize and 
other crops. The Cotton Cater- 
])illar* is a green caterpillar, 
which is found on the cotton leaf ; 
it walks after the fashion of the CoHon Aphi.’t,vnwinffed female. 

true looper caterpillars, hunching (Maffnifed fifteen times.) 

up its body at every step, but is actually a “ semi-looper ” with three 
pairs of sucker-feet on the abdomen. The caterpillar is marked with 
fine white lines and grows to a length of one inch and a quarter. It eats 
the leaf, making large holes, and finally pupates by turning over the 
edge and folding it down. The moth emerges after eight days. This 
pest is not common, is found only during the rains and feeds also on bhindi 
and other plants. 

Another semi-looper found on cotton has but two pairs of sucker- 
feet on the abdomen and a swelling on the upper surface of the body on 
tbc first abdominal segments and the tail. It feeds on the cotton loaf 
and eventually comes out as a white moth ^ with dark markings. Like 
the last this is not usually injurious but is likely to be mistaken for a 
serious pest. 

Hairy caterpillars which at times ravage large areas of crops also 
attack cotton and niay^ do much harm. In Behar, the common hairy 



^ 188. AfifycKS lateralis. F. (CuTOiilionidre.) 

^ 115. Cosmopliila erosa. Hubii. (Koctuidfe.) 
^ \h‘2,. Tarache catena. Sow. (Nocinidfp) 
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oaterpillav ^ is found in abnndaiiro on folton 1 lironiyliont tlio rains if otlicv 
crojis fail it, and tliis applies also to tlie Ilain Caterpillar of Gujaraf.- 
Tlie vei’v common R(h. 1 Leaf Ifeotle-^ is found on cotton hut do('s no 
barm. The Cotton IMcaly Ifuo- is a jiccidiar spx-ies wbicb is found on the 
top of the shoot; the shoot swells and twists, forinino' a hard oall-lilc(> 
mass aiul stuntiu"' the o-rowth of the ])lanl. Oidv' some varieties of 
indio’cnous cottons ai'c affeetwl and the pest is not widely s])read. It 
requires to he destroyed hy piekino- the twisted shoots, or hy s])rayino-, as 
it interferes with the normal o-rowth of the ]>lant. 

The lar«'C spotted o’rassho])per is one of the few q’rassho])])evs that 
is commonly found feedino' on this ])lant. Germin.atino- cotton suffers 
from the around tri-asshoppers and weevils which attack o’erminatino' 
seeds as they push leaves above the o-round (see ])ao-e iiO). The ryot sows 
his cotton so thickly that no damaLfe is done as a ruh', hut tree cottons 
and other cottons sown far .apart will he eaten if the held is very clean. 
It is advisable to sow some such crop as maize between the cotton or to 
leave the final weeding; till the cotton has formed two leaves, as the insect 
then has other food and spares the e(dton. 

^ 136. Dutcrisia ohliqtfa, Wlk. (Arctiiiln?.) 

’ 220. Amsacla Icic/i.iea. Cr. (Arctiiil.'o.) 

s n. foveicol/is. Kust. (ClirysomcHiti'.) 

‘ 49. Acriitiiiiii (erii^iiwsciii. Iturm. (Acriitiiiln?.) 


I 



CHAPTER IX. 

PESTS OF RICE AND WHEAT. 

T he area occupied by these crops is so large that it has not been possible 
to study adequately their pests in detail. The four chief insects 
that attack rice and one that attacks wheat are described. There are 
in addition many insects which appear occasionally, especially those 
caterpillars which attack rice. In general these are not form'dable nor 
sufficiently abundant to make any impression on the very large area of 
this crop. The method recommended for dealing with the Rice Grasshop- 
per should in many eases give good results against these Rice Caterpillars. 

Wheat appears to suffer from few pests ; the stem-borer is a specitlc 
pest of wheat, cane, etc. The wheat aphis is a serious pest dealt with 
under the heading “Green Fly and Plant Lice” (page 2:57). Young 
wheat suffers from ground insects as do other young rabi crops. Many 
pests of wheat probably remain to be discovered and any extension of the 
area under this crop to fresh districts will probably produce new pests. 

The Rice Hispa.' 

A small blue-black beetle, covered with spines, which feeds upon 
the leaves of rice; an infested field 
becomes yellow, the h'aves dying and 
the plants withering. This pest is 
a familiar one to cultivators of 
Bengal and Assam, known by many 
vernacular names. The small flattened 
beetle is easy to recognise and the 
peculiar effects of the attack are fairly 
characteristic. 

Life History . — The eggs are laid 
singly, each egg being inserted in 
the tissue of the leaf, almost exposed 
and easily visible. The egg is oval, 
about one-thirtieth of an inch long, 
and when in the leaf is detected by the 
white spot and the bulge in the slit 
epidermis. It is laid in the upper part 
of the leaf, not far from the point. The The Bice Jlispa. (Magn ified seven times.) 
^ Hispa fpne^cens. Baly. (Clirysomelida?.) 
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ego- liatclies to a small, flatteiu'd gnil), w itli tliroo pairs of legs, «hieli lives 
inside the leaf between the npi>ev and lower ejiidermis. The grub is white or 
yellow with hlaek markings, very flattened, the first three segments broader 
than the abdomen. It feeds on the tissue inside the leaf, eating it awav 
and producing a large yellow s|M)t. The grub is found by searching for 
such yellow spots and the insect may be seen inside if a s])olted leaf is 
held up to the light. The grub when full grown transforms to the ])uj)a 
inside the leaf and emerges as the beetle. The whole life history is passed 
within the leaf until the juature beetle comes out to fly about. It feeds 
upon the leaf, eating away the epidermis and causing further destruction. 

The insect principallv attacks th(‘ voung plants, feeding' and laving- 
eggs upon the tender green leaves of the seedling or of the neuly trans- 
])]anted rice. It is injurious to rice in the seed-bed and shortly after 
transplanting, the older rice being less attacked and not inj\ired. 

Wild grasses are the normal food-])lants and the beetle flies from the 
waste lands or jungle to attack the early rice. In some jiarts of Bengal 
it is reported to come in enormous numbers, blackening' the fields on 
which it settles and causing a. wholesale destruction of the crop. Liki! the 
rice-bug it is dependent upon moist conditions and attacks rice that is 
submerged in i>reforence to rice on higher land from which the water has 
been run off ; this is the only remedy apjdied by cultivators, who, wlicn 
possible, let the water out in the hope that the insect will leave their fields. 

The insect spends the winter as a beetle in waste lands and grass- 
lands. The season at which it appears de|)i'nds u})<in the sowing of rice 
and the climate, but lies between A[)ril and Noveinber. 

Preventive measures for this ]>est must he based upon local 
conditions : where the pest is known to come from a particular place, it 
may be possible to destroy it there, as, for instance, in the wild grasses 
in which it lives before the rice is sown, or the sowing and transplanting 
of rice may bo varied to prevent tlie ])est attacking it. In seed-beds the 
beetle can be destroyed, and if tlie seed-bed is watclied when the beetle 
is likely to attack it, egg-laving can be prevented. When the beetles 
come in great number the ordinary bag is sufficient to sweep them up 
with, and the cultivator is ipiite capable of using his dholi or other 
cloth for the purpose. Any concerted action designed to prevent egg- 
laying and worry the insect is what is required, and what is, in India, 
so difficult. When once egg-laying has been performed nothing can be 
done but to wait for the emerging beetles and destroy them. The use of 
arsenical insecticides is valuable as a poison for the beetle, but is ineffective 
against the egg or larva. There is probably little scope for the use of 
lead arseniate, since it will not stand rain and washes off. There is also 

I 2 
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liltlc Rfopp for the IIRO of smoko. Smolv-0 is advisable as a means of 
(-beckin'*' the insects wben they first come ,as it drives them ont of tbe 
field ; iUias no further effect, kills nothing- and is only a temporary device 
to frighten away the incoming heidles. No specihe remedy can he 
recommended against this i-est ; the lib- history is so safeguarded that 
there is no ohv'ious iioint of attack, and reliance must be placed upon 
preventive measures based solely on local conditions and aimed at 
destroying the insect in its breeding grounds, si'curing an earlier or later 
growth of rice to circumvent the beetle, or making the conditions 
unsuitable to the existence of the insect. The only available direct 
remedy is to destroy the beetles with bags, systematically working 
through the fields and sweeping them clean ; this must be done promptly 
as soon as the beetles come, and must be thorough. 

It has been found that certain softer-leaved varieties of rice are more 
attacked than rough hard-leaved varieties growing side by side, and in 
these cases tlie ryot has a remedy to hand. The higher priced soft variety 
is grown at a risk, when the rough variel)' might afford an almost certain 
full yield. 

The Rice Bug.' 


A slender green insect, found flying in the rice-fields, which sucks 

the sap of the developing ears 
and causes them to turn white. 
The insect has an aromatic 
odour, suggesting geraniums, 
and may bo found in rice-lields 
when the grain forms. The 
characteristic symptom of the 
pebl is the whitening oars, a 
whole field often turning 
colour in this way. 

The insect is a typical 
bu with no metamorphosis. 
The eggs are laid in the jungle, 
as also in the rice crop coming 
into ear. Each egg is oval, 
somewhat flattened, nearly 
black and very sced-like. They 
are laid separately, in clusters 
of four to ten, on tlie leaves. 

1103, Lejttocorisa varicornis. F. (Coreida?,) 
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They are (jiiite easily seen, the eggs forming a eonspieuons object on the 
green leaf. When ready, the egg opens, the delicate inner membrane and 
part of one end of the onter shell loming off and liberating the bug. 
The little bugs are most quaint 
insects, all legs and feelers, with a 
slender green body. The antenniB 
are banded in black, white and 
brown, the legs black, all extremely 
long in ecmparison with the tiny 
green body. The proboscis is 
very long, reaching lieyond the 
insertion of the hind legs. 

At each moult the insect grows 
larger, the body remaining green. 

Wings are formed gradually. 

When full grown the iuscet is alxmt 
two-thirds of an inch long, the 
wings folded over the abdomen, the 
body green with a tinge of straw 
colour, the antenna: parti-eoloured. 



It flie-s actively and may be readily t'm. 

made to fly out of the field. ''''' 

This bug feeds upon ripening seeds ; it will attack rice, small 
millets, grasses and other plants as the seeds form and lill with milky 
juice. Satna {I’lUitcit'i/i /nimeiituccuni) is a lavourite food, aiul the bug s 
normal food is the wild grasses in the jungle and waste lands. Though 


common in cultivation during the rains, it breeds only when a crop is 
ripeniirg and food is plentiful. Then the egg’s are laid on the leaves of 


the plant and the young' find abundance of food. 

Cultivators know the pest, which has many vernacular names, but 
do nothing to check it. It is prevalent in llurma, Assam, lieiigal, the 
United Provinces and Madras, pr.aetieally throughout the rice di>tiicts oi 
India. In other parts of India it is to be found where the eoiiditioiis 
are suitable; it extenrls to Uexlon, the IMalay Peninsula, Malayan Archi- 
pelago and China. As the winged form is fairly active, it can be driven 
from the rice-fields with little effort. The unwinged young when dis- 


turbed simply fall to the ground or to the surface of the water, whence 
they elinib ujion the plants again. There is no easy means ot elieeking 
it, but if sufficient trouble is taken and a targe area treated, the insect can 
be destro3’ed. The simplest method is to draw a bag through the rice, 
simply running it over the plants. Two coolies can easilv manage a bag 
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eight feet wide and three feet deep with the opening three feet high. 
Two bamboos keep open the sides of the mouth and the bag can be 
drawn tight and rapidly run over the rice, brushing through the upper 
half of the plant. The winged and iinwinged are caught if the bag is at 
once twisted up at the close of each run and a very large area can be 
rapidly swept. The method is useless without co-operation, as a whole 
area must he swept clean or the bug.-i wander in again. 

When the Hying bugs first come in, the mere dragging of a rope 
through the crop drives them out again, and a little systematic,' worrying 
of this kind sends them hack to the jungle. A remedy for this pest used 
in South India and Ceylon is to smear a jiaddy winnow with sticky 

fruit juice, fix it to a pole and wave it 
in the fields. The insects stick to the 
winnow if struek. 

A common hand net is more efiicacious 
and just as easily made, and in actual 
jiractiec the bag is better still. This 
method liowcvcr •a])poals to cultivators and, 
if vigorously carried out, does destroy and 
drive .away the pest. 

In llengal the rice-fields are found to 
contain numbers of very active blue 

beetles, marked with six white spots, 
which feed upon the rice bug. This is the 
Six-spotted Tiger lleetlo,’ a very valu.ablc 
jircdaccous beetle whicli gathers in hug-infested rice-fields and keeps the 
bugs in cheek. Another check is a small parasite found in the eggs. 

The Rice Stem Fly.^ 

The first symptom of this pest is the withering of the ui)[)er lialf of the 
plant, the main stalk bending over from a point some distance above the 
ground. The upper part withers and the main stem dies. If such a 
stalk is split up the middle, the maggot or pnipa of the insect will )jc 
found. 

Very little is known of the oeeurreiiee of this insect in India, as it 
has u reiwrted very seldom. The maggots are found in the shoots 
of rice ; they feed on the sap and produce a deformity and weakening of 
the stein. The stem eventually falls over at the weak point. Thu 
maggot transforms to the pupa inside the stem, the pupa being a 



The Six-spotted Tifier Beetle 
iliat preus on the Rice-Bufi. 


* 187. L'icindcla sexpiinclala. L. (Cicmdelulae.) | * 44. (Muscida} acalyptrutie.) 
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small brown object like a flax seed. No sjieeimens bave yet been 
reared in India under observation and the details of the life bistor}- are 
not known. 

The insect has been found or reported from a few scattered local- 
ities in the plains of India and is probably far more ^videly spread, g’en- 
erally escaping- notice. It is attacked by a hyineuopterous parasite. 

Eicc is not the only food-plant, sama beiuo- an alternative one. 

No g-eneral methods of treatment are available against such a pest, 
and preventive measures based upon local conditions can alone be 
effective. Some good would be done if all affected plants were destroyed, 
but no remedial measures can cheek sneb an insect. It will be necessary 
to devise measures based on su|>plying the insect with a trap food-plant, 
such as sowing an earlv ti-ap crop or destroying it in a particular plant or 
crop at one special jieriod of the year. It may be ]>ossible to fiiul 
immune varieties of rice, or to make such changes in the agricidtural 
practice of affected districts as will baflle the pest, as, for instance, sowing 
earlier or later. It is not likely that any good will be done without care- 
ful studv and some experiment, and what is found useful in one locality 
will not bo likely to suit another. 

Wood-!Mason has recorded an insect’ allied to the Hessian Tly 
which attacks rice in a somewhat similar manner. This is a distinct 
pest, of which practically nothing is yet known. Either insect is likely 
to be found in rice. 


The Rice Grasshopper.* 

Among the most familiar rice jiests is a largi' grasshopper, green or 
dry grass colour, which lives in the rice-fields, becoming mature about 



Fig. 135. 

The JiiLe G I asshojt'per. Nortual form* 

* Cecidom^ia cryzee. ]M. (Cec^(loIn^ iicl.T. ) 

2 47. Siei oylyphvsfvt'cijer. Serv. (Acniliida*.) 
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August or September. It is easily recognised from the figure, the short 
wings, the uniform colour and the indented black marks on the thorax 
being distinctive. 

The life history is passed in the rice-fields and occupies seventeen 
weeks. The eggs are found embedded in the soil, in the fields or 
embankments ; each egg mass is a hard cylindrical body, about half an 
inch long with one end rounded, the other flat ; the eggs inside ai’e 

densely packed in a hard cement, f— — ; ^ 

and the outside crust consists of 
cement and earth. These eere-s 
hatch after the first heavy rains 

and the small active insects emerge ; r ^ j 

they are at first dark coloured, with 
a green dorsal stripe, hut later 
become green. The little insects are 
very active and feed on the growing 
rice. They undergo the usual five 
moidts and become full grown in 

*7 . I I I 

eight to ten weeks. The imago is 

n , . , „ 1 ■>- , 136. Fig, 137. 

tound 111 two forms (figs, loo and r ^ -v nr r o- 

'■ ^ ^ htfff Mass of E(ft} Mass of R\ce 

Ids), one with the long wings, the Eiee Grasshnppei-. GfatsTiopper io show 
Other with short imiiorfect' wings. „de>-ior. {Ua,g„!Jied twice.) 

As the insect never flies, wings are apparently useless. After mating the 
eggs are laid in the soil ; this takes place in late September or early 
October, as a rule, hut the dates vary according to the rains and the sowing 
and reaping of the rice crop. This grasshopper is found in grass-fields, 
in damp waste lands, in rice-lands and, more rarely, in sugarcane fields. 
It is also a pest of cane, and in irrigated cane-lands there may he an 
early brood of the pest, the eggs hatching when the land is irrigated in 



Fig, 137. 

E(/!I Mass of Rice 



March or April. It is 
injurious prineipally 
Ijy devouring the 
young rice crop or by 
eating the soft grains 
of rice in the ear. 
A useful method of 
dealing’ with this pest 
was worked out by 
Mr. S. Stockman and 


Fio.tl38. 

The Sice Grasshopper, small teinged form. 


has been applied in 
the Central Provinces 
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;iiul Bolgaum. It consists in ilragjvin<>- a nd throui>'h the rice to 
sweep up the insects; the net is oO feet hy 7 feet, weighted at one 
side, with ropes on the bottom to dra<>- it t)y, and a bamboo to liold 
up the top. Nine men drag it through the tield, tlie lower edge 
below Avater sweeping up grasshoppers, caterpillars, and other insects. 
The method was sueeessfrdly adopted in Belgaum and, where tlie 
cultivators work together, large areas of rice-lands can be eti’ectuall\- 
cleared of the pest. 

Attempts to destroy the eggs during' the cold weather have failed, 
OAving to the difficulty of finding tlie egg masses, which are buried to a 
depth of two inches in the soil. 

The Rice Grasshopper is common throughout the plains of llengal, 
the Central Provinces, parts of the Bombay Presidency and Mysore. 


Minor Pests. 

A number of insects feed ujion tlie rice-plant and it is uncertain 
which of these can rank as pests. Caterpillars are particnlarly common 
and a number have already been reared from rice but only rarely found 
to be injuriously numerous. An important local jicst is i\w " bedili ” ^ 
insect of Bhandara and Kanara, Avhich is closely allied to the aipiaiie 
caterpillar^ of Burma. The Avork of these is ajiparcntly identical; both 
eat the leaves and live in a case formed of a leaf-blade twisted over and 



Fio. 139. 

Butterfly of I'trge Rice Caleritillur, 

^38. S y inplinla de^uncialis. Gucii. (F^ralidac.) 
2 Nymphula Jluctuosalis* Zell, (Pyralklu;.^) 
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made fast with silk. Tlie caterpillar is a semi-aquatic one, provided with 
jrills for obtaining' air from water. If the water is let out of the fields, 
the insect is less destructive, and remains by day on the wet soil. It 
pupates in its leaf-ca.se and the moths are found in large numbers in the 
afiected fields.* 

Another and larger caterpillar that folds over the leaf is the green 
caterpillar of a butterfly.® A large green caterpillar, distinguished by 
having two large processes on the head, is the caterpillar of the biittciflv 
reproduced (tig. l.I'.*)- "This caterpillar clings tightly to tin; leaf and is 
])rotected by its enqitic colouring'. The larva of a small black and 
yellow inoth^ twists the le.af-lilade into a shelter and feeds within. 
Other caterpillars live openly on the rice leaves, and it is not unusual to 
iind that swarming caterpillars will destroy large areas of this crop (see 
page ]S7). One species-"' in particular ajqiears in vast numbers on the 
plants, strips the leaves to the mid-rib and spreads rapullx from held to 
lield. Against these jiests, the liag (page 7i) is often useful. Branches 
of trees iilaced in the fields encourage insectivorous birds which can 
perch there in the intervals of making a meal on these pests. 

Blister beetles attack rice when in flower (page '2(.)6) and several 
cockchafers have the habit of destroying the soft grain before it is ripe 
(page 20U). 


The Wheat Stem Borer.» 

It is not uncommon to find the stems of wheat withering prema- 
turelv, the plants becoming yellow and dying. Such plants contain 
borers, which will be found by splitting up the stems. The eggs from 
which these borers hatch are laid in clusters on the lower leaves near the 
stem ; they .are the usual small white rounded eggs, in compact clusters 
of twenty to thirtv. The eaterpill.ars bore into the stem of the wheat 
plant, feeding in the centre of the stem. The ])]ant dies, withering uji, 
and new shoots are formed at the base. The full grown cateiqullar is 
about one inch long, smooth, with a brown he.ad and a rather pinkish 
bodv ; it is not the dull white of most borers, but tinged with pink and 
thus easily recognised. The chrysalis is found in the wheat stem. The 
moth is the colour of dry grass, similar in appearance to many other 
moths which live in grasses. 

' Ri'liiirt of Katinim Kbaniparia, Kiitoiiiological .\ssistant, Central Provinces. 

’ 30. Chapra mafliias. Fabr. (Hesporiidanl 

s 236. Melaiiilis ismeiie. Cram. (Xyinpbalida'.) 

< 48 . Ciinpliaiocroei.i meiluialix. Gimi. (Pyralidio.) 

^ 235. Spodoptera wam-Hia. Boisd. (Xoctuida- ) 

® 91. Nonapria uniformis. Ddgu. (Noctaidae.) 



WHEAT PESTS 


12 :] 


Tliis species lias lieen found during the cold weatliev in wlieai and 

during the hot weatlierand 
rains in sorghnni, rioc and 
eane. It is a coiuiuon cane 
])esf in lli'liar, and an 
inijHU'tant wheat ]>est in 
(injarat and ISagpnr. 
There is a eonsiderahle 
amount of, confusion as to (lu* idoTititv of the various wlieat and rice 
horcrs reported in India in the past, Init (his sjK'eies is prohahly (lie ino-t 
iniportiut and wdl lie found to he widesjiread. 

There is no remeds- for it heyoiid the few eoinnionsense jireeautions 

whieh are sugge-ted hy the haldfs 
of the jiost. \Vlien first found in a 
wheat, crop, the croji should hi' 
periodically exvmined, and all 
withered jdants at once destroyed 
The pest, is fir.d found in the most 
advanci'd wheat, in the disfriets 
whore it multiplies, seriously injur- 
ing the later wheat. If the first 
hriMid is destroyed, no ajijn'i'oiahle 
The Wheiti St, m lh,,er Muih. harm will result.. It is unlikely 

njh-l.) that cultivators will evi'r find the 




Fio. ito. 

Whertf Tirtrer. {Maffnifn-tl ivicv^) 


eggs and destroy them, (hough this is 
ijuite feasible. 

The increase of the post is mneh 
assisted in sorghum-growing- localities 
by the practice of leaving the 
sorgdium stnmi:s in the ground after 
harvest, M ith a few showers in Febru- 
ary, the stum])s grow new shoots in 
wdiich the caterpillars of this jiest are 
found after the wheat is reaped. This 
helps the insect through a very critical 
period. M here this insect attacks wheat 
on the exjierimental farm, sju’.u dug with 
lead arseui.ate must be re.sorted to if the 
full yield is reipiired. It thrive.s on the 
plots of varieties of wheat, grown jiossibly 
with irrlQ-ation under ab’iornial conditions 

O 



I'l... ] 1-2. 

The M'hfnt Stem Borer Mufti, 
( M ft If a ijied t ic i ce.) 
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and possibly not even in a wbeat-growin" area ; as in all cases of 
experimental cultivation special remedies sliould be adopted, when this 
pest is prevalent, by spraying with lead arseniate to poison the young 
insects as they liatch. 


Minor Wheat Pests. 

Tlie most important minor pest of wheat is the aplnn (page 2d7), a. 
green aphis which infests the leaves and ear.s. It is a fairly general pest 
found in enormous abnndan'cc on rifwning wlieat. It is doubtful how 
much harm aphis does; at its worst it so weakens the plants and 
grain that only inferior wheat is produced. Beyond spraying, tlntre is 
no remedy possible until further investigation has discovered the habits of 
this pest throughout the year. Spraying is practical only on experimental 
crops but is necessary there if the full results are to be obtained. Flea 
beetles (page 202) attack wlioat, and germinating seed is destroyed by 
ground grasshoppers and surface weevils (page 220). 

Termites arc also a someAvhat serious ])est in some localities (page 22S). 



CHAPTER X. 

PESTS OF CANE, MAIZE, AND SORGHUM. 


T hese jilants are so elosely related (hat Itie same insects in som(> 
eases attack all nf them. AVlieii lliis is the case, treatment of the 
pest ill one evop is iiisnffieieiit, so that it is necessary to consider carefully 
in which prop and at what time of the year the insect can he most easily 
destroyed. This is especially important with the ^foth-horcr, n liicli is 
the most serious insect enemy of all thret' ])lanls. Cane is also attackisl 
by the MTiite-borer, the Cane-fly, the Cane iVft'aly M'inc- ; the iNfaizc-tly 
attacks sorc'hum also. 








Fio. 143. 

Moth-l'jrer. {Matjiiifieil three timet.) 


Moth^borer in Sugarcane, Maize, and Sorghum.' 

The most abundant and serious ])est to sui*’arcane, maize and 

soro’hum is the cater- 
pillar known ns the 
inoth-horcr. It is 
found in the cater- 
j)illar form, a slender 
caterpillar, not more 
than o,ie inch in 
length, of a dirty 
white colour, with 
dark spots and a black head. It is not possible from the caterpillar 
to be certain of the identity of the pest, as there are other cater[)illars 
which closely resemble it in form and colour. The moth can be 
identified, but it also is similar to other moths rvith similar habits : it is 
advisable, if caterpillars such as that deserihed below, are found destroying' 
these crops, to assume the insect to be the borer, until caterpillars or 
moths have been sent to an entomoloo-ist for accurate identification. 
Specimens are rec|uired from all parts of India to asc.'crtain exactly 
where the borers occur and whether one or more species are thus 
found. 

Life History . — The female moth flies about the field after dusk and 
lays egg's on the leaves of the plants. The eggs are very flat, oval in 
outline, about one twenty-fifth of an inch across. They are laid in a 
cluster, one partly overlapping another, the number in the cluster varying 

' J. Chilo simplex. Butl. (Byralida*.) 



126 


PESTS OP CANE, MAIZE, AND SORGHUM. 


from three or four to twenty or more. Tlie whole cluster forms a 

small [lateh on the leaf, nsnally :ibo\it 
a third of an inch in length and 
about one-twelfth of an inch across, 
AYhen first laid, the og'g’s are creamy white, 
after whieli they" turn yellow and then 
orange hufore hatching. In about one 
wer'k the cater})illar conres out and leaves 
the empty white egg-shell. It commences 
its life as .a tiny- active creature, about 
one-tenth of an inch long, orange in colour, 
with many short dark spines and a black 
head. It foods ui)Ou the leaves of the plant - 
while it is young, and after a week or so 

enters the shoots or 
the stem. If possible 
it spends the rest of 
its caterpillar life inside 
the plant. The cater- 
])illnr grows larger, 
hoeoining a dirty white 
colour ; the head is 
black ; there arc many 

little dark spots on the body, each of which 
hears a small dark hair. The usual three pairs of 
legs and five [>airs of sucker-feet may be seen with 
which the cateryiillar wuilks actively if disturbed, 
Life in this form lasts for about four weeks, 
exeept in the eold weather when it may last some 
months. YVhen the caterpillar has become full 
grown and is a little more than one inch long, it 
makes a hole to the outside of the plant, spins a 
lining of thread inside the burrow near this open- 
ing and rests for two days. The skin is then 
thrown off and it turns into a elirvsalis ; this 
is three-quarters of an inch or less in length, 
brown, with no legs or mouth. The chrysalis 
lies in the burrow, unable to move except by 
wriggling, remaining thus for six to seven 
days. Then the skin splits open, and the moth 
comes out. 




Flo. 115. 

MoUfhorer. (Mnqinf\e<l 1hrop, fime '^ ) 



r la. 14+. 

Moih'horer Jif/f/s. 

ht'pnfq i\inps;.) 


Fig. 146. 

Moih-borer 
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This moth is of ji otov hrown oolour, witli hinp^ loij's, witli twii |i;iirs 
of wings and has two projoi-ting palps in front of tho lu-ad wliioh loi>k' 
like a beak. The upper wings have dark markings, which vary ver\' 



Fin. 117. 

Mdth. ( Mfinn fJietK ) 


mueli in different spe<-imens; the 
grey : when resting', the wings are 
carried close to the body, the lower 
oiie.s not visible. When the wings 
are spread, tho insect measures 
from one to one and a ipiarter 
inches .across ; the male is smaller 
than the female, it is impo.ssible 
to describe the moth so exactly 
that it can be recognised as distinct 
from all other moths, but one 
point to look for are the palpi in 
front of the head which look like 
a beak ; if these are not seen, the 
moth is probably not that of Chilo 
simplex, but one of the many 
other moths found on cane, maize, 
or sorghum. 


lower wings are white or slighflv 



Fig. 118. 

^foth in repose. {MnjniJied.) 


Tho.se moths mate and the male dies, the female living a day or two 
longer in order to lay cgg.s. In ordinary circumstances, when there 
is plenty of food and the weather is warm, the whole life history 
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fakes abnnt six wpoks, one wook for flio egg's, four weeks for flie 
eaierpillar, one week for the elivysalis, and a eonplo of days for the moth 
to lay eggs. 

In Novemlrer tlte caterpillar often ceases feeding’, and rests ; it does 
not. change to the chrysalis, 
hnt simply lies in its bur- 
row liihernating. It may 
remain in this state until the 
end of May, when it turns 
into a chrysalis and comes 
ont as a moth in June. It 
may also come oral and rest 
as a moth heforc this time; if there is irrigated cane or maize growing 
during the cold weatlier or dry wi'ather, the moth may emerge as it does 
in the warm weather and never hibernate. This depends upon local 
circumstances, though the rule is that the eaterpillar hibernates during 
the cold and dry weather-, especially if it is in sorghum. 

The caterpillar is often very dcstrwtive to young cane. The withered 
leaves show that the eaterpillar has killed the shoot (' deadheart ') . 
During the first five months many young cane shoots are killed in this 
way, the plants thus becoming weak .and sickly. When tire cane becomes 
larger, the eaterpillar attacks the stem, boring- into the growing eancs. 
If it can find other food, sneh as maize or sorghum, it will often leave the 

cane, hut if only cane is 
grown it may continue to 
attack and damage the cane. 
In sorghum, the eaterpillar 
attacksthe young shoots just 
as it does in cane ; it also 
bores in the steins, being 
usually very abundant as 
the sorghum i-ipens. Where 
there arc many catcrpillar-s and each stem contains several, the crops may 
be seriously damaged. After the grain is harvested, the caterpillar 
remains in the dry stems and especially in the stumps, which are left in 
the field. 

In maize the eaterpillar lives in all parts of the plant, except 
the roots. It bores in the stems, feeds upon the tassel and is 
particularly fond of the cob. Many young- caterpillars arc often 
found in the ripening maize, eating the grain so that the harm is 
very apparent, 



Fig. 150. 

Moth-borer Caterpillar, hi hi he mat hie/ coiidilioii. 
{Magnified three limes.) 



I’ TO. 14P. 

Meilh-horer CalerpiUar, t a h iber nati np coiiil 1 1 ioit. 
{Mai/iiijieil three limes.) 
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BemeilieK.—Thate nre several thing^s which may he done to clieck tht> 
increase of the moth-borer, but they will only be fully effective if they are 
all done, so that the pest is checked all the year round. No remedy will 
entirely kill out the insect, and if it is checked only at one season it will 
increase again during the rest of the year. In every place where the 
moth-borer is found, it should be attacked in cane, maize and sorghum, if 
all these are grown. 

(1) Cut out all the young shoots of cane that are seen to wither. 
AVhen the.moth-borer attacks the shoots, the centre leav.^s wither and 
dry up ; if these shoots are cut out with a knifo, low down .iust below tlu' 
soil, they can be taken away with the caterpillar or chrysalis inside. 

This does no harm to the cane as the shoots would not live in anv case 
and other young shoots will grow again just as well. These dead shoots 
should then be piled in a heap and burnt. They must not be left on the 
ground as the cateipillar will come out as a moth in duo time and lay eg’g’s 
in the field again. The object of cutting out the cane is to cheek the 
borer at the beginning. 

(2) Sow maize or sorghum among’ the <anes when the cane is planted. 
This will come up quickly and the moths may lay eggs in the maizt; or 
sorghum and the caterpillars will not attack the cane. Tlie i)lants of maize 
or sorglnuu may then be removed with the borers in them, sav in six 
weeks or two months after sowing-. These plants mu.st be removed from 
the field and if they have many insects must be destroyed. In any ease- 
the insects must not be allowc-d to come out as moths and breed. 

(3) Cut out all young sorghum or maize shoots that are attacked and 
burn them. This is just the same as the first remedy and has the same 
effect. It can only be done in the young jdants because it is only then 
that the shoots which are attacked can be seen by the withered leaves. 
AA hen the plants get bigger, the borer cannot be cut out, because that 
would kill the whole jdant. 

(1) Destroy the stubble of the sorghum or maize jdants after the 
crop is reaped. During the winter the catci-])illars live in the stumj)s of 
the sorghum left standing in the field. From these caterpillars come the 
brood that attacks the crops after the winter. Great numbers can be 
destroyed in the stubble so that this is the most important remedy ; the 
moth-borer will probably be more thoroughly checked by this practice 
than by any other remedy. 

Enemies . — As the caterpillar lives inside the plant few insects can 
attack it, so that many enemies that feetl upon most caterpillars are power- 
less. Three insects are known whicJi lay eggs in the body of the cater- 
pillars (figs. 151, 322) •, these eggs hatch quickly to maggots which live 

K 
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ill the caterpillar and £»radually devour it. The caterpillar dies, the 
maggots come out and themselves turn to flies which lay eggs in other 
caterpillars. Few of these insects are found as the caterpillar is seldom 
exposed to their attacks. 

A more important enemy is a very tiny fly which lays its 

egg in the eggs of the moth ; the fly s 
egg hatches first and the maggot eats up 
the eggs of the moth. Such eggs are 
black in colour, not white or j-ellow, and 
very many such eggs are found in 
the fields of young canes. This tiny fly 
is the most important check upon the 
moth-borer and prevents the destruction 
of many cane-fields every year. Another 
enemy, which is very seldom found, only 
attacks the borer when it is feeding upon 
some exposed part of the plant, such as 
the tassel of maize. This is a very 
active small black grub, which runs about 
feeding upon the caterpillars. It kills the caterpillars by sucking out 
their blood. 

The moth-borer is found in many parts of India, b>it it is not certain 
that it occurs all over the continent. It is common in many places in 
the Bombay Presidency, Baroda, the Central Provinces, Bengal, the 
Punjab and the United Provinces. It will probably be found 
all over these Provinces and is likely to be the borer of cholam 
(sorghum) in Madras. 



Fio. 151. 

Fly whose Mayyot lire^ in the 
Moth’borer Caterpillar, 
(yiaynijied twice.) 


White Borer of Cane.^ 

Whilst the moth-borer is the common pest of cane, other boring 
caterpillars also attack it, some in the roots, others in the stalk. Of 
these the White Borer is the most prominent, found principally at the 
apex of cane boring through the growing joint and down the upper 
joint. 

The moth lays eggs on the leaves of the cane, several eggs together 
in a cluster ; the eggs are cigar-shaped, fixed to the leaf, and the cluster 
is covered with buff coloured hair taken from the tip of the moth s 
abdomen. When the moth deposits eggs covered with a gummy 
secretion, the hairs from the end of the body are plastered over the eggs. 

* 121. Scirpophaga aurifiutt, Zell. (Pyralidse.) 
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Tlie egg ehister thus Iins a 
readily found. 


characteri'.t j|. appearance and can 


I.c 



Fia. 152. 

White Boi'i'i'. ^fa1e aiul Female Fi'^ia. Pei)a in the cane, 

Moth, mate above. 


The larva? that hateli ar<‘ small spiny insects not unlike the moth- 
borer. They behave in much the same way, eating down into the 
rolled-nj) leaves of the cane shoot. They pierce the rolled-np leaves, which 
have a characteristic appearance when they open, the leaves being 
spotted with small holes. Eventually they bore into the growing point, 
and straight down the solid part of the shoot. 

In old canes the larva eats down the centre of the \-oung rolled- 
up leaves above the growing |X)int till it reaches the latter. The grow- 
ing' point is destroyed and the larva continues eating through the soft 
tissue, travelling downwards. "When it becomes fully fed, it bores to 
the outside, reaching first the rind of the cane, then perforating the 
sheathing leaves. The leaf on the outside is not eaten away but a neat 
round disc is cut and left blocking the tunnel. The tunnel is then webbed 
with silk, and if there is a space between the rind of the cane and the 
outer leaf, this is bridged by a silken tube. 

The pupa retires into the tunnel and prepares cross partitions as it 
goes, webbing the tunnel across with partitions. It then settles down, 
the skin is cast and pushed behind it, and the pupa lies head downwards 
in the tunnel, 

K 
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Tlio oaiorpillav bores throrigh several iiiternodes of the eane b(‘fori‘ 
lurning outwards; as a rule there are at least three internodes between 
the apex and point of emergence. 

In old canes, the death of the growing point by this caterpillar leads 
to the development of the buds next to the apex and some distance down 
the cane. The result is a eane bearing large shoots on the upper half, 
forming a bunchy top of long green shoots. Such canes are very con- 
spicuous ; the yield must be largely reduced, the cane instead of ripening 
normally, having to form shoots at the expense of its sugar contents. The 
upiier half of the cane is also more fit for feeding cattle than for grinding. 
In young canes, the effect of the attack is to produce a “ deadheart/’ 
a single dead shoot which grows no more. 

Before the cold weather becomes severe, the larvas that are full fixl 
turn to chrysalides and remain thus throughout the winter. At Pusa, 
the first moth was caught in the fields in 1 9U.j on March 9tb, probably 
an abnormally late date. JNIany chrysalides could be found at that date, 
though they hatched out soon after. Probably the end of hibernation 
is a fairly distinct period, most motlis batching out about the same time. 
The coinmeneement of hibernation cannot be fixed so clearly. Moths 
were common up to the end of October and in early November. After 
that none were caught and probably the last had emerged in November. 
All pupsB would then probably liibernati* by tin* end of November, 
full fed larval u'ould turn to chrysalides and smaller larvaj would 
feed till the cold numbed them, or till they could in turn become 
chrysalides. 

The wings, legs, body, head, etc., of the motli are clothed in white 
scales, the only colour visible being at the end of the abdomen. In the 
female the abdomen terminates in a dense tuft of brown hair, the outer 
layer of which is red in the variety iutai.-ta. The amount of this hair is 
extraordinary, and as stated above is used for covering the eggs. The 
females are larger than the males and may be known by this tuft of 
hair. Both sexes can be c.asily found in the field, sitting on leaves of 
cane or other plants during the day-time, flying actively when the sun 
goes down. 

As a rule mating takes place on the first night and egg-laying may 
occur on the second hut may be delayed. Moths do not all emerge with 
the eggs fully developed ; dissection of reared moths shows that in some 
the eggs are not so fully developed as in the majority and such moths 
probably live a day or tiro longer. 

The number of eggs actually laid by moths cannot be accurately 
ascertained j even under the best conditions in captivity moths do not 
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beliave normally j they may lay unfertilised eggs, they may lay no eggs, 
or few, or the full number contained in the ovary may be deposited 
irregularly. In natural conditions the eggs are laid a few at a time 
scattered over some area, each egg cluster being carefully finished 
off. In captivity this is not jxissible. Dissection of mature females shows 
that tliere are about one hundred eggs in the ovaries which appear to be 
uniform in size and fit for deposition ; immature females will contain from 
sixty to seventy large eggs and others in various stages c)f develop- 
ment ; probably one hundred is api>roximately the number of jicrfcct 
developed’ eggs, and in normal circumstances the majority of tlicse are 
probably laid. 

The males die after coupling, tlie females after egg laying ; the 
moths that can be caught in the fields are freshly emerged males or 
females that have not laid eggs. 

The eggs are attacked by parasites, as are also the larva-. 

There are three methods of checking the pest : — 

(1) The eggs can be collected on the young plants especially when 
the first moths come out at the first warm weather. Tliese eggs slumld 
not be destroyed but be put in a tray or dish standing in a larger dish 
of water or into a tray with a gutter of water round the rim. The ])ara- 
sites hatch out and fly away, the caterpillars that hatch being unable to 
cross the water and dying. In this way the parasite is nut destroyed, 
but continues to do its good work in the canes. 

(’2) The young shoots can be cut out when they are seen to wither, 
and the insect destroyed with the shoot. This is exactly similar to the 
remedy for moth-borer. 

(3) The bunchy tups of the canes which arc attacked can be cut 
out and used as fodder. The last is probably necessary only in bad 
attacks. 

The pest has been found commonly in Behar and in jiarts of the I nited 
Provinces. It is also known in Java. The moth has a wider distribu- 
tion in India and will probably be found in sugai’cane throughuut 
the plains. 

The Sugarcane Fly.^ 

A dull straw-coloured insect, about half an inch in length, with a 
conspicuous upturned proboscis, which is found abundantly in the canes } 
it leaps and flies with great agility ; the female is conspicuous by a mass 
of white material at the end of the body. This fly is not difficult to 


*147. Dictyo2)har<i p<^llida. Don. (Fulgoridas.^ 
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rt'eo^iiisf, being found in great numbers in fields of old cane. The 



Fig. 153. 

Tht Cuue-Jli/, shoKtny JUgys, and Ii)ia</o. The nymphs are denuded of 

their mealy covering and yroceeees. 

(Magnified five times.) 

female lays eggs on the loiver surface of the cane leaf, near or ou 
the mid rib ; the eggs arc oval, about one-twrnty-fiftli of an inch 
ill length, pale green or yelloAV in colour. They are deposited in a 
loose irregular mass covered with white cottony material forming a 
conspicuous object on the leaf. From ten to thirty eggs are found 
in each mass. They hatch after a few days, and active young bugs 
emerge which arc able to suck the Juice of the plant. These insects 
have at the hind end a pair of long straight processes, covered in 
Avhite mealy wax, which they can move apart or bring close together. 
They hop vigorously from leaf to leaf and rapidly groAV larger. The 
Avings appear as lobes on the back, and after five moults the perfect 
winged insect appears. 

This insect is found only in cane, and is apparently widely spread 
over the Punjab, United Provinces and Behar, but has not been found in 
\Ye stern India. Its origin is obscure and though it becomes abundant 
in cane, it has not been found upon wild plants and, unless brought 
from cane fields, does not come out of the Jungle and infest new cane 
lands. In old cane fields it is common, but the damage is appreciable 
only in the rare cases when it is very abundant. 




( ANt FLY. 


135 


The insect sucks out the juice of the leaves and cane, thus n'eakening' 
the plant ; the principal effect of its presence in lar^e numbers is that 
the juice of such canes makes bad sugar. 

The pest can be checked only by collecting the eggs regularly and 
systematically till the numbers of the insect are reduced. This is easier 
on young canes but usually necessary on maturing canes. 

No other method is so simple and the use of insecticides for this pest 
is impossible. 


Cane Mealy Wing.* 

A disease of cane ncll known to cultivators, takes the form of 
small, oval, scale-like bodies attached firmly to tlie leaf ; each is black 
in the centre, with a white fringe, about one-twentieth of an inch long, 
never moving' about on the leaf. This is the immature form of the Cane 
IMealy Wing ; it cannot be mistaken and is u.sually found in large 
numbers. 

These scale-like bodies arc the developing insects, correspond- 
ing to the half 
grown larvte and 
jnipie of a moth. 

If the life history 
is traced from the 
beginning we find 
0 r a n g e-c 0 1 0 urcd 
eggs, very small, 
laid singly on the 
leaf a number close 
together. The larvie 
that hatch are small 
flattened insects, 
having tiny legs 
and anteunse, which 
walk a short dis- 
tance on the leaf. As each finds a suitable place it inserts its 
fine beak into the leaf and fixes itself down. At the first moult 
it assumes the scale-like form and remains motionless ; its food is 
obtained by suction from the leaf and the insect has no further need of 
legs or antenme. 

’ Cue. 39. Aleiirodes harodensis* Mask, (AleurotUdfe.) 



Fig. 154. 

lii/i/s a,ul Scales of the Mealy Winy, 

{Magnified tirelve times.) 




136 


PESTS OP OANE, MAIZE, AND SORGHDil. 


Within this scale it completes its larval life, transforms to the pupa, 
aud finally emerges as a tiny moth-like flying insect ; there are now two 
pairs of wings, and both sexes are to Ije found. These mate, eggs are 
laid and the life history recommences. 

This pest is common on cane in widely separated parts of India. 
Like other sucking insects, it is more numerous on weak cane, proving a 
serious pest if it once becomes abundant. The plant steadily loses vigour 
as the result of the constant drain of sap and unless it is growing freely 
becomes stunted aud yellow. 

Parasites attack the scales and it is not uncommon to find a large 
percentage destroyed. The pest cannot be treated once it becomes well 
established, aud everything po.¥sible should be done to prevent infection of 
the young canes, either from the plant canes used or from neighbouring 
fields of uncut canes. 

If the pest appears on young canes, the infested leaves should be 
removed. Poor canes that are not growing vigorously are sure to suffer 
from such pests ; a vigorous healthy cane may become infested but suffers 
little from the insect. Ip most cases the insect is a sign of a poor cane, 
just as lice and ticks are of an iinhealtliy bullock, and the radical course 
is to grow a better cane or manure it more highly. 

The cultivators of Gujarat regard this disease {itiosi) as a very 
serious one and state that it decreases the yield from lOU mauuds to 3U and 
renders the cane unfit for seed. They adopt no remedy but withhold irriga- 
tion in the belief that if the plant’s growth is checked that of the pest will 
|je checked also. This is probably erroneous. They also state that mist and 
damp kill the pest. The Behar cultivator has a similar belief in the des- 
tructiveness of the pest {lahi) but ai^pears to adopt no remedy against it. 

Minor Pests of Sugarcane. 

The Hice Grasshopper (page I 111) is reported as attacking sugarcane 
but is not generally a pest of this crop. The Rice Leptispa (page 201) is 
also reported as feeding on sugarcane leaves and the Sugarcane Hispa is 
actually found on cane but does no harm. 

Termites or white-ants are serious enemies especially to young cane. 

Three borers have been found by Mr. M. ^Mackenzie in Behar, and 
these are as yet little known. The larva of the Gold-fringed Moth ^ attacks 
cane much as the moth-borer does ; the Green Borer ® attacks the portion 
of the cane below the soil and a third borer * is found in the stalk. 


^ 122. Chilo Ddgn. (Pyralidfc.) j ’ 146. Aaerastia ablvtella. Zell. (Pvralida;.) 

’ 149. JPol^ocka, S'lCiikareUa. Ddgn. (P^ralida:.) 
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Ground weevils ol three species attack the I'ouiio' canes and are best 
checked by sowino- maize or sor<>-huni with the canes, to siipplv them witli 
other food. Leaf-eating- caterpillars eat the leaves of cane but are nut of 
any importance. Three mealy bugs (page are found on cane and 

may do a small amount of damage in the aggregate but are checked bi' 
sowing only clean seed canes. 


The Maize Fly.^ 


A small dark-coloured insect, not unlike a large aphis, is found 
in the sheathing leaves of maize and sorg-liiim. The insects are active, 
running crab like with a sideways motion and leaping awav when 
disturbed. 

Eggs arc laid in the tissues of (be pl.ant, a cut being made in 
the leaf and the eggs deposited in the cut witli a coating of white 
secretion. 

The young are active, grey br<n\ n in colour, running in the heart of 


the plant. Large colo- 
nies of all ages arc found 
in infested jilants. They 
feed by extracting the 
juice from the tissues of 
the plant. Young sor- 
ghum plants arc aliccted 
as well as maize. The 
insect is not a pest to 
tield cultivation of 
maize in large areas, 
but to plots of maize 
grown where the crop is 
not a staple. It weakens 
exotic and unhealthy 
plants, and is one of the 
minor pests so common in experimental i ultivation. It is allied to the 
cane-fly of the West Indies, an insect with similar habits which attacks 



Fig. 155. 

Maize Fly. hnayo. b, c, d, Yoimy. 
g, h, k, Leyb 


Antenna. 


\AU nifiyHiJied.) 


h 


ctugarcane* 

Numbers of these insects are found in grass lands, being one of a 
large group of common sucking insects which are generally restricted to 
their wild food-plants. As a rule no remedy is needed beyond the simple 
one of dropping ashes or lime and kerosene into the heart of the plant to 

* 4. Del^hax psylloxdes, Letb. (Fulgondic.) 
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drive out the flies. In bad cases spraying is required, the ordinary 
contact poisons being sufficient to check the pest on a valuable plot of 
maize or sorghum. 

Minor Pests of Maize. 

!Maize is the food-plant of a great number of insects which rarely do 
it serious injury ; only where it is grown in small cpiantities and is not 
the staple crop do these pests become so numerous on each plant as to do 
much damage. iMoth-borer is not uncommon in maize and may do much 
harm. The Hairy Caterpillar of Gujarat (page 193) will cat maize if it has 
no other food. Swaiming caterpilhars destroy maize as they do other crops 
but are not specially addicted to tins cro]) (page 187). The maize leaf 
Caterpillar ^ does an inappreciable amount of harm in ordinary seasons 
bv feeding' on the leaves. Many other caterjnllars attack maize, eating 
the voting plants, feeding on the tassel or destroying the cob. None are 
specific pests ; one ])articular ])esl of small irrigation crops in April and 
May ® is fond of maize as also is the Gram Caterpillar (pages 141- lo). 
The White W'eevil (page 202) eats maize leaves and the two smaller 
Blister Beetles (page 205) have been reported as destroying the flowers 
of this plant. 

Minor Pests of Sorghum. 

This crop has few pests ; the two smaller Blister Beetles (page 205) 

are (piite serious pests, destroying the 
flowers and lessening the yield. The 
Wlieat Stem-borer (page 122) also attacks 
it, and a leaf-eating caterpillar ® is common 
in the young shoots but destructive only 
when in great numbers on a small area of 
the cro]). This caterpillar does occasionally 
come in great numbers, feeding on the 
plant by night, lying hidden in the soil by 
day. ivhen this is the case, ploughing 
or cultivation is advisable if it be possible. 
The caterpillars can he trapped under 
Sorghvm Leaf Cat frpi In.^ps of fodder laid on the soil, as they 

will gather there by day and can be readiK- destroyed. The moth-borer 
is the serious pest of sorghum though only rarely becoming destructive. 
The bugs that suck the heads of this pla nt in South India are stated to 

' 210. JIarasmia trafiezalis. Giien. (Pyralidee.) 

’ 110. Caradrina exiqua. Hiibii. (Xoctuidse.l 

* 29. Cir'phis vnipvncta. Haw. (Nrctaidre.) 
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be serious pests, mueli feared by eultivators. Otlier \videsprea<l j)ests 
in ^Madras are deseribed by Mr. Barber. * Of tliese the mite ^vhieli 
produces an appearance similar to rust is a widespread pest in some \ ears. 
On the whole this crop apiiears to be fairly free from pests and, mIiou 
yrown in larye areas, the pests are often so widely spread that little 
injury results. 

^ Bullttiu No. 41-K Ditjcases of Audropoj^^m sorghum ia Madras. 
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below, few insects are known to 
largely due to the fact that these 


the four pests described 
Icguminons plants. This is 


B esides 

attack 

plants are mainly subsidiary crops, so 
that destructive insects liave not the 
same opportunities for attack. The 
pests described probably have a greater 
range among the leguminous crops 
than is at present known ; the pod 
caterpillar of tiir is found on val 
{Bolichos lah-lah) and probably on 
other pulses. 

Tur Pod Caterpillar. 

As the tur ovarJiar {CajautiS iudi- 
CHs) crop ripens, the seeds arc des- 
troyed by small caterpillars. These 
are the larva' of the Tur Plume 
Moth (fig. 160) ,1 an insect first found 
ill Nagpur and since recognised in 
several parts of India. 




Fig. 157. 

Tur Fed Caterpillar on left, a lunch of 
spiiies as found on each segment 
on rights 


Life life history resembles that of other moths. Small 

round eggs are laid 
singly by the moth 
on the flower or 
small pods. These 
hatch in five days 
to small greenish 
caterpillars, which 
eat through the pod 
and feed upon the 
seeds within. The 
caterpillar does not 
enter the pod but 
makes a hole to the 
seed, and feeds from 



72. ]£xelasia jtovasita. Me^r, (Ftaophorids.) 
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nutsido. Havino’ oaten one fseod it makof; a hole opposite anotlier and a( taeks 
that. The larva is g'reen or brown or a mixture of botli. Tlie eolout 
is similar to that of the pod, that singular mixture of green and brown, 
and so is not easily seen. The body is dotted with dense lufts of spine> 


and hairs, the former of peeuliar form, either single 
or radiating from points in each segment (fig. l.'iT). 

After a larval life of 2o to 30 days, the eliry- 
salis is found on tlie pod. It is coloured exactly like 
the pod and is clothed in fine hairs as is the larva. 
After seven days, the moth emerges, a singularly 
graceful moth, with long narrow wings. It. may be 
found flving in tlie dusk and comes readily to 
lights (fig. 100). 

Description . — The ])est is a common one on tur 
or arhar {Cajanits indicns) and is found commonly 
in Bombay, Central Provinces and Behar. It has 
not been reported from many districts, but is an 
inconspicuous insect, and is probably common 
throughout the plains. ‘Where this crop is grown 
extensively, the pest docs no appreciable harm. 
Where small areas of tur are grown, it may be very 



Ku.. 169. 


rui'O of Ti'i- Pliniu' 
'.Moth. 

tunes.) 
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(lestrlIc■ti^■e, causing a lo.ss of quite forty per cent. In a^ldition to tiir it 
ha.s been found on val [Dolichos lab-ldh) and probably attacks other pulses. 

Remedies . — No ease has been seen where remedies for it were required 
except in experimental plots. On such plots, spraying with strong contact 
poisons is a simple and radical cure. A sprayed plot gave an increased 
yield of fifty per cent, over a similar unsprayed plot. Serious attacks of 
this post in large areas could be cheeked by hand-picking or other tedious 
methods, and where such attacks occur, preventive measures should be 
taken in the following seasons. The only really valuable preventive 
measure probably lies in not growing any leguminous crop, such as val, 
mung {Phaseolvs mungo), etc., from the time the tur is picked till the 
next crop is ready. By this means the pest will be starved out and will 
not be abundant in the next season. This is a matter of local conditions, 
tur ripening so much sooner in some parts of India than in others. The 
pest has alternative food-plants in the small mass of leguminous crops 
grown in the hot weather and rains, chiefly vegetable crops which form 
|Mxls at a time when the pest has not got its stajile food. 


Tur Pod Fly.' 

A small white maggot, found feeding iqwn the seeds of tur ; the 
injury is aiiparent only when the insect leaves the pod, there being at 
first no sign of the attack. A small hole in the pod is the .mlv external 

sign of an infested inkI. This ]X‘st was discovered in the Central 
Provinces * and has since been found in Behar. The fly lays an egg in the 
pixl piercing the shell rvith her ovi]K>sitor and leaving a single egg behind. 
The maggot feeds uiion the tur seid, first tunnelling under the skin, later 
devouring a large jiart of it. Only one sewl is eaten and several maggots 
may inhahit the same jxid. The maggot is a typical flv maggot, miall 
white, without legs or head, the mouth at the tapering end with small 
black hooks; in length it is one-eighth of an inch. AVhen full grown 
it eats almost through to the outside, leaving only the thin outer skin of 
the seixl intact. It transforms within to the brown seed-like pupa, and 
when the fly emerges, it pushes through the thin skin left by the larva 
and emerges directly into the air. Ijarvso and pupie are found in the same 
ixxl. The fly is a very small black insect, the wings large in comparison 
to the body. It is common in the tur fields, though not easy to find or 
to recognise from otlier small black flies. The female has an ovipositor, 
an organ resembling the sting of a wasp. 

' 194. (Musridsc acalyptiata).) 

’ B.y Rntirain Khamparia, Entomological Assistant. 
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TVie Me \v\stovy appeavs to \:)e a B\\ort. oni‘ and \u'tHx\s pto\)aV)\y 
succeed one anottier vapidly. The increase ot the insect is i-heehM hy 
hymenopterous parasites. 

No precautions are possible once the Hy has laid cljo's m the pods. 
Nothing can then be done to destroy the insect without destroying the 
pods also. It is unlikely that the insect causes serious barm in large areas 
of tur. Mueb has to be learnt of this inse<'t before jirevinitive measures 
can be devisee!. 

Tur Leaf Caterpillar.* 

This caterpillar feeds upon tin- small upper leaves of the tur plant, 
webbing them together into a small compact mass within which it lives. 
The webbed leaves are very conspicuous so that the pest is at once 
recognisable. 

The moth lavs eggs on the up[)er leaves, the eggs being laid singU’, 
scattered over many jtlants. A small white eateri)illar hatches, which 
feeds upon the leaf. It draws together the very small leaves at the tiji 
of the shoot in the usual way eharaeteristie of caterpillars ; eoinmeneiiig 
with two leaves close together, it rapidly draws a. thread between them, 
the thread being of soft gummy matter, exuded from tlu‘ lower lip of the 
insect ; first touehiiig one leaf with the end of tin- lower lip it a/lixes the 
gummy matter, draws it raiiidly a<-ross t(» the other leaf and so pnduees 
the first thread; it then returns, liriuging- a second t hreatl to the first 
leaf and continues to move from one to another, producing small threiwls 
which rapidly dry :md so eontraet ; as the first threads dry they pull the 
two leaves together and the later threads are shorter ; all the threads as 
they dr V shorten and their united ]mll eventually brings the two leaves 
together ; the caterpillar then eommeuees on a new leaf, and draws that 
close to the two ])reviously webbed ones, so continuing till it has jireparid 
its habitation. M'^itbin this knot of leaves the eaterjiillar lives ; it grows to 
a length of one ipiarter of an inch, smooth, with no markings, the head 
brown, a very small jirothoracic shield and the body a yellow tending to 
orange. When full fed it pupates within the twisted leaves and a tiny 
dark-eoloured moth emerges. This moth is never .seen in the fields, 
being very small and coming out only at night or in the dusk. 

This pest attacks the young tur plants in July, August and Septem- 
ber. It produces a very characteristic form of injury, wliich is of little 
importance unless the top shoot is so drawn into the knot that it is killed. 
When only side leaves are drawn in, the leaves alone are killed, but where 
the top shoot is affected, it is bitten tbrongh and side shoots are 


143. !Evcelis critica. Meyr. (Tineid® ) 
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llirowii Old producing' a somewhat stunted biisliy plaid. In all the cases 
observed a very large percentage of the larvte are killed by parasites, 
which puts a great check on the pest. The small white cocoons of the 
parasite are found in tlie twisted leaves of the caterpillar's dwelling and 
may be mistaken for some stage of the pest's life. The pupa of the pesl 
is the usual small brown pupa lying naked in the leaves. 

The pest has been found in several widely scattered districts in the 
plains. It is most .abundant in plots of unmixed tur, less so where tnr is 
sown with maize, til or other erojjs. These crops coming up more 
r.apidly than the tur, serve to hide it to some extent, and though mixed 
crops are attacked, unmixed tur suffers more. Possibly this has some 
eonnection also with the habits of the parasite which may prefer the tur 
grown under shelter of another plant to tur grown in the open, and S('i 
destroy the insect more largely. 

The very simple remedy of pulling off tlie affected leaves is suffi- 
cient to cheek it. These knots of leaves are re.adily seen and can be rapidly 
and easily collected by hand. The caterpillars collected should not he 
destroyed but jilaced in a box or some closed receptacle ; 
the i)ar.asites will liatcli out gradually, and if the box be 
c.autiously opened in tlie day-time in bright light, they 
will fly out ; the moths will not escape at the same 
time if rtio box is carefully opened. In this wav, the 
valuable iiarasitic hies will not he destroyed, but will 
return to the fields to complete their useful work. 

The Oram Caterpillar. 

The seeds of the gram plant are commonly eaten 
by a large green caterpillar, somewhat over one inch 
long when full grown, which sits on the outside of the 
]kk1. This is a cosmopolitan pest ^ which att.acks an 
enormous variety of crops all over the world. 

The life history is identical with that of similar 
eatcrpill.ars ; the eggs are laid singly on the food-plants, 
small whitish eggs, round and beautifully sculptured ; 
the caterpillars feed for a short time on the leaf or 
tlie outside of the gram pod and then bite through to 

Fig. 161 . seeds; they feed from outside, attacking one seed 

Gram Caterpillar, after another, but not bodily entering the pod and 
{Tnite maginfieti.) remaining there. This period lasts about a fortnight as 

' 90. Chloridea obsohta. F. (Koctulda'.) The Aniericnn Boll-wcim. 
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a, rule, wlion tlio catoi-pillai' closccmU r<i llio oroiiml, limit's itsi'lf and trans- 
form to tlie flirysalis. llto moth nmor^ns in as sliorf a finu' as stxdai'sin 
the hot weather, Init may remain o\er one month or e\en np to tliree 
inontlis in localities wliere tlie winter is cold. 'I'ln' sliorfest aetnal life 



I'lo. Iti2. 

(i/Oiii ( afe/'/nUri/'. • 

history is very little (i\er three weeks when the teni)ieratnre is hi<;h 
and food plentiful. This sjioeies attacks a ‘jveat \arietv of plants lint 
is chiefly known as a pest u|)on o'ram, which it attacks sc\crcl\. 

Where the winter is mild, the caterpillars are found Ihrono'hont the 
season on o’ram, and there may he more than one hrood in this cro)i. 
Where the winter is colder, the moths cmert;i’ from hihernation and 
attaek the ortini ; this occurs in llchar in late T’ehrnari or earl\- M.areh 
in normal tears; if many moths come out then and l;iy coirs on the 
oriim, there may he a coiisiderahlc loss, l■'rom this time till the followino- 
Novemher there is a succession of liroods on tarimis jilants. 



Kio. 163. 

Gram Caterjiitlar and Fnpa. On fie right one caterpillar eating another. 

Opium (Paj.aver somnifervtn) is much attacked, the caterpillars 
eatino the capsules ■ tobacco seed capsules are eaten, as also the pods of 
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fur {Cajanm indiout), tlie fruits of tomato and flie soods of bajra 
{Peiiiiisetnm t^pAoideum) and snnflowor [llelianthux sp.l. 



Fia. 104. 

Pnpa a)u1 ^foth of Oram ValcriffUar, {MarjnifieU ixK'ice.) 


Tlie loaves of tlic iiidig-cnmis indigo {lndigoferas\matrana),oi\\\(im\Q 
[Medicapo sativa), of maize and tlio wild dhalnra are its food-plants at 
different seasons of the year ; it is believed to be tlie eaterpillar attack- 
ing the ganja plant (Cannabis saliva], and there are many records of 
rather doubtful food-plants, in Indian Museum Notes, The above is 
only a partial list of its food-plants, the moth having been actually 
reared from catei'iiillars found feeding on each of these plants. 

M'ith this great list of food plants, the moth jiresumablv linds little 
diflieulty in laying- eggs and the pest can thus live at all seasons of the 
year. In xVmeriea the insect attacks the bolls of cotton, a babit never 
recorded against it in India. Its attacks on gram, on opium and perhaps 
on ganja are imiiortant on the whole, thongh perhaps rare. The cater- 
pillars are noticeable for their colour variations, and it is imjiossiblo to 
describe them. Grreen is the basis of the colouring with brown stripes ; 
or brown almost obscures tlie greens or blends to form a variety of 
neutral tints. Another feature is their carnivorous habits; they devour 
one another readily when shut up together or when food is scarce, and 
the artist has attempteil to depict this (tig. IGd). They are also note- 
worthy for their feeding habits. As a rule they feed on jxids or capsules, 
stretching in from outside to reach the seeds and never going inside 
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tlie pid ; liavino’ oaion on*' sottl tlioy movo down tlio ]vh 1 and eat in 
opjKJsite anotlier. Tlie s])<'t iet. known from every eontinent and lias 
become extraordinarih' omnivorons. 

There is no trust wort liy record of t Ids species beliaN inij as a surface 
caterpillar or ‘ cutworm,’ thonedi it is jios-.ilde it inavdoso; nor does it 
often appear to eomeiularee swarmsand nnive from field totiild. It may 
be charaeterised asapod and fruit eati-rpillarbeeoiniue'a t\ pieal li'af-eatine- 
caterpillar oidy wlum it must do so. 

It is doubtful if any further treatment than hand-]iiekine' is ever )iiiss- 
ible or desi-rable I'xcept in eases of bad tittaek on small iireas of e\|«'rimental 
I'ultivation, where spravinc’ ma\' he necessarv. The caterpillars are lare-e 
and shmdd eertainlv hi' haud-pieketl in earlv yrani and opium in order to 
jirevent the later brood from bein^ very lai-o-e. 

Minor Pests of Groundnut. 

Groundnut is on the whole burly immune from insect pests but is injured 
by luiiry eater|iillars (jian^'h 1 1; | -('e’t. 'riieM'caferpillarshavea jiredileetion 
tor ii'roundnut , and where they are abundant will destroy a held in a very 
short time. In di^t riel s where hairv eat erpi liars are found, t he ero)i should 
be protected. Another eoiimion insect which likes t he o’roundnut isthe bin’ 
cricket, whose hahils are described elsewhere (pao-e 'i:’!'). 

A small black caterpillar websuii the lea\ es and li\ es w ithin the webbed 
shoot; this is not dcstriiitixe but is iikel\ to be tliouohl a serious ]ies1. 
White-ants o’fei dih' at tack groundnut tindmavbea \ery seriouspest. ’I’he 



Fin. 165. 

Mf’fh of Grovtidnuf Hairy CaferpHlar. (Mofiinjied fwicp ) 
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leaf-minor' of groniKlunt in Soutli India and Ceylon is a post whioli becomes 
nf imiKirlanoo only when the eliniatie conditions are abnormal andfavonrit. 

Pests of Sann Hemp. 

[Griilaluriii jiuirfi) i« very eoinmoiily attaekal b\- 
three species of hairy ealerpillars ndiieh eome 
in lai’fj*' nuinhei’s and eat the leaves. Ihese 
eaterpdlars are mneh alike with slender bodies 
eoverotl in short hairs, the usual eolour heino’ 
hlaek or brown with yellow or white (fif;. ICS). 
The life history is much the same in the three 
speeies ; the moth lays a mass of small white 
eo-o-s in elnsters on the lower side of tbi‘ 
leaves ; these hateh in three or four days to 
small dark eater]nllavs which feed voraciously 
on the leaves. They ra]>idly yrow laro'er and 
in a fortniorht are full o-rown, when they 
biirv themselves in the soil with a lifrlit 
eoeiMin round them in order to pupate. Ihe 
moth einero'es after four to six; days. The 
moths are characteristic ; all arc brig'ht 
coloured and they can he seim in the fields 
elino'ino to plants or tiuttering about in the 
davtime. The eoininonest species^ is white, 

speckled with red 
and black ( lig's. 
I ) ; another " 

is a b i i 1 1 i a n t 
ora 11 O' f with 
b 1 a c k speckles ; 
the third* has 
the fore-wings a 
dull red with 
b lack speckles 
edged with gold, 
t h e hiiid-wing 
red with black 
si«ts. 

1273. Aiiaeattipsts yterferta. Meyr, (Tiiieulie.) 

• 137. vtefheisa piilchella. L. (Hypsula'.) 

- 5t). Arifiiia ct'tbraria.^ Cl. (Hypaidie.) 
t 55. Argina^syrinufi. Cr. (Hypsidie.) 



The Sann hemi) 



Fig. 100 . 

The Hal Sjinllrd 
Ki'}ni)te Moth, 
[Mag iiifieil Ifo and a 
half titne.K.) 
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The moths lay their ey\t>'s also on wild plants, hreedin^- partienlarlv 

niMni leti'nniinons jilants. There are 
se\eval hronds in the \ ear, the lirst 
111 ^lareh or April the sero lul in 
June or .liil\, when the hulk of the 
caterpillars arc found on the sanii 
plants. 

The ofcat safeguard ao’aiiisl 
llii’sc pests lies ill clean cult ivat ion, 
thus alTordiiio' them no food-plants 
at times when saiin hemp is not 
a\ailahle. It i' also possilile to 
eolh'ct the clusters of eo’n’sandthe 
newly iiatehed caterpillars if a 
sliar|> watch is ke]>t when moths 
are seen III I he held. Xothino’ can 
he done to a crop that is once 
hadly alTeeted except to spray lead 
arM'iiiale. 

Sann i- also attacked hy a small 
lii'owii Ilea hectic, which eats holes 
III the leaM's ; the lieetle doi's little 
harm hut it is likelv t o lie t houohl a 
serimis ]iest . 

Other Pests of Leguminous Crops. 

i\luno' Is attacked h\ the c;i1cr]iillai's of the 

moth ‘ liyured, w liii h eat 
into the hase of the pods 
and dcstrov the seeds; the 
caterpillar remains within 
and eats seed after seed 
until it Is full fed, when it 
jiiipates III the ^-round. 

This form id' dama^’e is 
Very characteristic and the 
]icst easily found. It is as 
\ et doiihtful how far this 
pest occurs "'oneralK’, as it 

has not hecii commonly Muhj Moth. {Mayn'jicii.) 

’ '2'^! , Jlfit I'ca f eiU'lrtlis, Gey. 




l-’ni Hi^ 

lLati‘^1 ( uU-r nil I ft ! . ( M'ljimJiiil I >• n • ) 
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rcp)rt«] ; probably uo remedies arc rcipiired and no easy way oi: elieckiiif^ 
it is yet known. 

Soybean [Glyciim -loi/a) siift’eis from surface "•rasshoppers when quite 
young, from loaf-eating eaterpiilars of several kinds as it grows larger. 
Except in places where the conditions are suitable, the crop is likely to 
suffer much from these jx-sts. 

Indigo is attacked by a variety of insects, none of which appear to 
be r)f very great imjTortance. An ajihis • and a small scale-like insect,^ 
which gitthcr in abundance (jii tlic shoots, arc pests which weaken the 
plant and, should the latter not be healthv, will seriouslv damage it. The 
blierivn of Eehar is a pest of indigo as of other crops grown where these 
insects thrive (page (’aterpillars of many kinds attack indigo as 

they do nnjst luxuriant crops, and the indigo plant natur.'illy suffers more 
as it is grown at a time when other vegetation is not available. It is 
worth noting that the Java-Natal variety of indigo suffers less than the 
other varieties of indigo generally grown in Belmr. Little is known of 
thest' cater])illars and none ap|)car to l)c spirilic pests of indigo. 

* Sli. cifi'din. Lilli). ( ' Vajlhi isi(n‘. l^ik'kl i llida*. i 



CHAPTER XII. 

PESTS OF MISCELLANEOUS FIELD CROPS, 

T he imiiiLur of inisoollaiuHm? liold in India if- so lari;i‘ that tlio 
posts arc prohalily luimoTOus. Ilowovor, not voi'n’ inucli is at proMOit 
known of tlio p(‘>ts of minor crops, and a nnmhcr of insects can he 
omitted l)cca\iso tlmv come into well dcliin-d clasM's of pe-ts not needinu' 
individual disem-^ion. Pe.-ts of these cro]is arc liki'U to he more local 
and far more varieil than is at present helie\cd. The few that are dis- 
cussed here are i^’eneral in the )ilains, so far as their crojis extend. \ cry 
manv new ones remain to he found and iimonif them many very interest- 
ing' insects peculiar to India. 


Jute Pests. 

The insect pests of the Jute crop (('on- ho nut of/ /art and C. ca 
/■/.s) areas \'et hut little known. .V small hlaek wee\il' hreiils in the 
stems of the jute, the grid) heing found tunnelling near the axils ol the 
leaves. The gruh is a verv small white in.si'cf, legless, with the usual 
hiting mouth-parts; it makes small tunnels in the jute stem, causing the 
plants to heeome st uiited and wither. In some i-asi's one gruh is iound 
to almost t'Verv leaf; the tunnels extend ahout :in inch up and down the 
plant, and ahout half-\va_\ across tin' stem. 'Jheperleet insect is a \ cry 
small hlaek weevil with long sleinh'i' heak ; it is loiind eating holes in 
the leaf of the jute plant. Nothing more is known ol this pest, which 
was found on jute in Jleiigal hy I’lini'holtam (i. Patel. 

A pest of jute grown experimentally in Hehar is a green semi-loo]iing 
caterpillar; the first [lair of ju'olegs is reduced in si/.e, the hody and 
head green ; two lateral stripes ol white run Iroin head to fail and fhere 
are numi'i'ous hlaek s[)ots with white edges on each segment. I his insect 
lives on the toji of each jil.ant, eating' the leaves and eventually destroying 
the hud, so that the growth ol the main shoof i'e;ises. It has heeii found 
onlv on jute and is ajipari'ntly a speeilie pest of this crop.* 

Jute also suffers from hairy caterpillars (iiages Kil-Cnij. ( ieriiiiiiating 
jute is attacked hy the ground grasshoppers (page li'Jll, and helore 
sowing it IS advisable to clear grassho]>[)er-infe.sted land ol them. 

* 212. Ai)ion ''\t iCuiculioHPlu:^ 

- 220. Cosniophihi sahvlija'a. Gucu i .Nt'cluidtu.) 
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The Mustard Savvfly.* 

Mustard, rape, cabba^'e and otlipr cruciferous plants are eaten bv 
tlie larva of one of the few plant-feedin;r [h/tnenoptera known in India, 
ibis larva is a black eaterpillar-like insect; it mav be distinguished from 
the true caterpillars by haviu”- ei^flit pairs of sucker-feet instead of five; 
it is a small insect not more than half an inch lono’, of a dull black colour; 
the skin has the ajipeuranee and feel of velvet. 

It is a pest to field cultivation of mustard, rape, etc., as also a more 
serious enemy to tlie eabbaire and radish crops orown bv market 
i’anleners. The larva feeds in the mornino- and evenino-, deseendino- to 
the ;rround by day. When full fed, it makes a slio-ht covering of silk 
between two leaves and turns into the [aipa, froD which the perfect insect 
emerges in 10 to T2 days. T'he imago looks like a fly, with a rather short 
thick-set body markc'd in black and orange and with two pairs of dark 
wings. It is a very inconspicuous insect but may be caught in the fields. 

The female lays her eggs singly in tlie tissue of .the margin of the 
leaf, splitting the etlge and dejiositiiig an egg inside. There are several 
broods in the year and the larva continues feeding in the cold weather 
upon the raid crops. It is rareli destructive where a large area of 
cruciferous crop is grown : when it infests small plots or garden cultiva- 
tion it may cause a large loss. .Dusting lime, ashes or soot on the jilants 
lias a deterrent effect for market gardens: this is the simplest precaution. 
Lime or road dust mixed with kerosene is better than ashes. The same 
a|)plies to field crops; only small areas are affected and in them a good 
dusting with any of tlusse mixtures is sufficient to cheek the pest. The 
cultivator’s practice of eolleeting the larvie by hand in an earthen ])ot and 
carefully liberating them outside the field is of course a useless precaution ; 
the larva' simply go into the ground and crawl back into the field as soon 
as it is dark. This insect has been found in widelv separated localities in 
India and is probably of general oeciirrenee. 

The Diamond Back Moth.'^ 

Til several parts ot India crops of cabbage, mustard, radish and similar 
plants have been attacked hv tlie little green caterpillars of this moth, 
I lie leaves have hides in them and pivsent a withered appearance, being in 
seme eases eaten almost eoniplelely. The pest is familiar to those who 
grow these erojis, and the cultivators round Surat eolleet tlie caterpillars in 
water and throw them outside the lields. The pest is probabh' a common 


'Si. Alhalia proxiiiiiT. Kl, (Tentlimliniiln'.) 
' 3 Pli'tella i,incnlijteiiiiis. Curt 




Vu.. 170 . 

l)niinoii‘l Hnck Mofft 

not Intino. it tlivou-h l.ut oali.i- olt th- loW.T MM-lncr. TIu'M' poilioii. oi 
thf k'nvos tvitluT mid hol.> in :i sliort tinir, Tlio . nliTp.lIm i- 

alimit half an incli in hnig-th wln-n full tfroivn, t!io hnnl is small, tlmhoiK 
almost devoid of bail's. Tlu-rc ai'o llm u~.na\ tliroo pair- of Iro-^ mid liir 
pairs of suoker-feet. Tlie .•atcrpillar lives mid foods for al.oul^ a lortni-ht 
and thou coiistruots a vorv homitifnl oo.-o.m of « Into silk. ^'1 ho ooooon is 
voi'V lij,dit, of a lino tostiiro, mid tho o'l'oon .-hrvsalw u v |sil,lo williin. 
Thisistho rostiiio’ staov, t lio ohrv salis roiiiailiiii.lt mot ioiiloss iiisidr lor about 
Olio wook, hoooiniuf; a little davkor III ooloiir. The mutlitliono It 

is very small, nearly half an inoli Ion- when tho n in-^ are folded, uithaii 
expanse of two-thirds of mi inoh across the open win-'. Tlio provaihn- 
oolonr of the vvin-s and body is hrownisli -rey ; the foro-Min-s havedarkor 
si»ts and a li-ht line aluli- the inner ed-e. When tho lore-uin-s me 
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folded, the light marks on the wing.s come together forming the 
eharacteristic diamond marks along the upper surface, from which the 

moth takes its name. The moth may be 
seen in the iiclds fl\ing from plant to 

plant or re.stino' on the plants. 1 here are 

several broods in the year, overlapping irre- 

gularly, so t hat insects of all ages are found 

' at the same time. Probably there are at 

least eiglit and possibly t welve g’enerat ions 

Fio. 171. in a \ear, the insect being active through 

h,mao„d Jlack- Moth , 1 ,^. I „.,,,ther and continuing its life 

[^yiifurnl aizennit .) 

hi story as at other times. 

Jieini'il ift. — Tli<‘ [le^t is a serious one to growers of cabbage, mustard, 
radish, and similar crops raised for sale in the ba/.aars. 'I'he cabbage 

cro]) suffers heavily, the plants 

being froiiuently badly attacked, 

the leaves spoilt, and the crop ! ! / 

unsaleable. The cultivator’s 
remedy of picking the larvie is 
effective but \'ery tedious. Potter 
result.s are obtained with spraying 
and the simple tin hand sprayer 
miwle in the bazaar at a cost of 

rupee one aniuis twelve is emiii- j 

ently adapted for this work. 

The best insecticide is Messrs. , , ,, 

Senii'loo^>er ( (iferinllar fhat i cabbd'ju, 

Mi'Doiigal & Co. s Insert i fide aixl jo>'r fimes.) 

Fungicide. Kerosene emulsion is effective andtilso pyre- 

, ^ thrum jiowder (or Keating’s insect powder; Used as a 

' stomach poison at the rate of 1 oz. to 1 gallon of water. 

• Where such work is done intelligently, the use of lead 

arseniate is by far the best remedy, but owing to its 
^ e j jioisonous effect if a])plied in excessive rprantities this 
, insecticide cannot be generally applied. ^\Tlere spraying 

y is not jiossible a dressing’ of ashes, ajipliod by hand to 

/ the underside when the plants are wet, is effective in 

preserving the leaves from the caterpillars. A good 

I'lo. 173. application is tobacco and soap or tobacco 

Piijiii of Cahbaf/e decoetioii, made by soaking refuse tobacco in cold water 

o silh-eu weh. made by mixing I lb. soap in I gallon of water. 




ItAl’K TEST: 


Minor Pests of Mustard, Rape, etc. 


Crucit'erous pbuit-; :i1m> Mift’i’v I'nim tlu' 
which are not spccitic pi‘st< Init conii' <a'U:il!\ 
i)t' caterpillar can he reared 1‘roin iiin'.tard, 
cabbage, rape, etc., and the cahhagi- crop in 
particular suffers I'rom the presence <>!' green 
semi-looper caterpillars ’ whicli eat holes in 
the loaves. The mustard ajdiis is also a 
serious pest, attacking mustard, rapi', sarson, 
etc., when grown as a raid crop. 'I liis apliis 
appears first on the \o\in,g plant, increases 
with enormous ra[iidit\, and eluslci's on the 
[)ods and stems. .V weak crop hi'ctunes e\- 
hausted and unable to hear seeds 'page rlth n 
The painted bug ^page io-'li is a \er\ minor 
pest ol' these eroiis, in peculiarly I’avoiirahle s, 
dant on late sown mustanl. 


attacks of other insects 
^[ore than on. species 



I'K., 171 

< Ilhhflllt' 

•asoiis heeoming \eiy tlhuii- 
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The Itape Apht'<. 

;i, ITingless jtiiialt. h, yifiujj/t. c, fTi/ige>l J'emaic { f fe/va tiwev.) 


^ lOU. Pla^ia K. (Nocluidaj.^ 




i'Ji.STS 0¥ UISCELLAXEOa.S FIELD CKOl’fc:. 


J.jO 


Tobacco Stem Borer. 

The most serimis pest of j'-rowiii"- tobaeeo is a small whitish eatei'jhllar, 
wliieh is found tun iieliini^- in the main stem, eausino' a peeuliar gall-like 
swelling. The caterpillar enters at the axil of a leaf or tunnels down the 
mid-rib of the leaf until it reaches the stem ; apparently it hatches from 
an egg laid on the stem or on the leaf, but tins egg luts nut been found. 

JIa\ing entered t lie main stem, it tunnels in the tissues, wdiich swell 
and undergo alinormal growtli, producing a distinct and characteristic 
knot. \\ ithin this swelling the eater])illar lives until it is full grown, 
when it prepares an exit hole for the future moth and turns to the ])U]ia 
inside. Ihe moth* is a sni.all brown insect, the wings narrow and 
1 ringed, not easily distinguishable from the many small moths uf this 
lamily which are found in the fields. 

Lobacco is a crop ol which great cave is taken during the growing 
[icriod, so t hat cultivators are aware of this pest; when thev lind this 
swelling, they make a cut into it with a knife, belietiiig that the admis- 
sion ol air will destroy the insect.' .\ppareiitly the [lest is not itijurious 
111 healthy lig'oroiis tobacco but is worst in a season of drougdit. It is 
coimiion ill various parts ol India and Mr. Green rejiorts it frotii Cevlon. 
Where the pest is seeti so late that t he emerging' moths could not [iroduee 
a tiew gviieration in the tobacco, only plants that are useless should be 
removed and burtit. Xo treatment, excejit perhaps that of ctitttng open 
the plants, cati check the insect in the stem. The pest eati be looked for 
ill experimental tobacco cultivation, where varietii's are grown side bv side 
and eauses a considerable amount of harm tinder these eireumstaiiee--. 

Tobacco Caterpillars. 

Leaf-eatitig' eatiu'pillars attaek tobacco and a small tiiinibcr tiiav 

do a large atiiount of 
tictital datiiage by eating 
holes 111 the lea\ es. The 
most abundant of these 
is a dark brown caterpil- 
lar, eoinnioii throughout 
l.'„, 17(1. India, which is the larva 

Tuhitevit Leaf Valti'piJhir, ol a 1*0111111011 lllotll.^ 

' 70. O iicritiioxchpiiia l.oiv (Tiiioidie.) 

Eiu- this iiiul utluT facts alxmt Gujaiat culticaters, 1 am imli'lilot t<i I’linisliettain thiUl. 
first fielfiinau. 

® 53. Prodci^ia Itttvralis, Doi&il. (Xoctuiilse.) 




Ton\cco test;*. 


Tlio lift' liit'torv similar to that of othor moths, tho oo-os lH■ill^■ 

laid on tin- plant, tho i-atiTpillar- 

ffttlimr on thf Icatf-, the pupa 

■ Kinu' in t lu‘ earth withuut a 

I fiii-nun, the moth Ivim;' hulih'li h\ 
<la\ anti i'mt'r<4'nm' at tliisk. In the 

ife histoi'N is passed in ahm t a 

‘ pupa or lar\a, emeroiim' iu March. 

If tohaet'o is not a\ail:dile, the 
I'll.. 177 . ealer]tillar attacks a \ariety of crops 

Moth of Totinci;, J.rnJ Cnlor/ilUri,-. .,,nj j., ., i,, o’artlens (see ]iar;'e 

Islh 

Vnother species attaekino- tol.aeeo is a -reen caterpillar, nith a 
similar life historv ; it is a common insect in the plain.., the moth > heme, 
closely similar to that of the dram Caterpillar, ht.th heino' ol the same 
o-enus M'liett the tohaeeo is M.iino-, an appliealton ol lead arsemate 
does .rood, poisonitto all caterpillars that feed on it. Tins appheat.on 
cannot he made to plants that haie laroe leaves and are n ,t Inn a short 
time of ripenin-, as the arsenic mi.odit remain on the Icaocs. lurt- 

niodit hefore cuttilio' is the ver> latest .late on wlueh an he 

safelv applied. In such a ease nothino- h.il hand-piekiuo is iiossil.le, 
and a eareftil vvateh must he kept f.ir sut.-h caterpillars in the last orowth 
of the tohaeeo plants. 


Fu.. 177. 

^^ofh of Tohocro J.raj Cati-r/nllft,'. 


Minor Tobacco Pests. 

Surface orasshoiipers arc commonly foun.l attaekino- uewl,. set out 
plants of tohaeeo, eatii.o- the leaves and destroyino- the touno lilants. 
Even if the plants are not killetl, the crop hecomes \crv unc\cn. 'it. 
,-heck this the o-rasshopiiers should he remtived ht-fon- t ransplantino- ; 
where possihle the t ransplantetl s.-.-tlhno-s sho.d.l he .lipped in tin- l.-tul 
arseniate mixture ns.-d to poison the l.-av.'s ; fh.- youno- ].lants o-rotv .put,- 
w.-ll and regularly (pagi- '.Jtlhj. 

Crickets are also found attai-kino- young toha.-.-o, an.l where t Ins is a 

valuable crop, the ravages of tin- large ,-ri.-kets may h.- import.ant 

(iiage 1 ). . • , 1- ,1 

The see .1 capsules are eaten hy s.- veral .-at.-rpillar --, in. -lulling th e 

nbS. Chloi-iilea afti'flo. (iuen. tNiA;tuiila.-.i 
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iimnivovons Gram Caterpillar (paije Ittl. This form of attack may he 
watched for and the caterpillars picked off if seed is re(|nired, as these 
insects mav soon clear a plant of the whoh' of its seed. 

Castor Pests. 

Castor is in t^eneral a healthy jilant with few pests. ( ater]ii!lars 
ai'j. fon^l of d an^^^^ som(^im(|s 

s])ecies are re]iresented, heino' Fig. 178. 

totally distinct and easily I'/ip SmoolJi Castor Cntei-plUnr 

' . 1 ' (ivice.) 

ro(*o»^iusc(l. 

Till' Smooth Castor Caterpillar is a Ion" slender caterpillar of a 
dark colour, with lonifiliidinal stripes of nnl and white ; it has tlu' usual 
livi' pairs of prolegs, the llrst hein" reduced in size ; at the hind end 
there is a small hlnnt paired jiroeess on the dorsal surface. The cater- 
pillar walks with a semi-loopiii" motion. 'I'his caterjiill.ar -impates 
in a fold of the leaf in a li"ht eoeoon. 'I'lie life history is short, 
oeen])vinc' .about five wei'ks and thi'fi- are several broods in tbe year. 
The moth * is fio'nred here ; it. is common lhron"hon1 India and the 
caterpillars oftmi ai>pear in hordes, strip the ]ilnnts and disa])]>ear. 
The Hairy Caterjiillar also feids n]>on the leaves and is found in clusters 
at tbe base of tbe stem from wbenee it climbs n]> the iilant to feed. The 
full jT'rown insect is over two inches lont>', clothed in dense hair and look- 
in" like a piece of lilanket. 'I’his caterpillar is not so abundant as tbe 

former s)ieeies and bas other food- 
jilants. It |m))ivtes in a cocoon 

bianehed ' s]nncs| tl^ head ""'vvit^i 
Fuj. 1711, two Ion" processes bearin" spines. 

Hath of Smooth Castor Caterpillar shon-uig It fcrtls upon the loaves of tllC 
upper and loner snrface of wrings. ' pupates by han,"in" 

itself from the leaf ; the pupa is "reyish brown, with a flat hood-like 

’ 52. Ophiusa melicerfe. Dr. (Nocticilii.) 

“205. 2'rahnJa iishiiif. Lcf (Ia ijitinti iidnr*^) 



( \ST01! PEST^. 


159 


stnicture on the hnek, ^imilar to other h\itterlly elir\ silides. 'I'lie ininijo 
is a dee]) hrown hnttm'ily,* eommon tliroiii'lioiit India ttio;. IMH. 

These three s])eeies attack ea'tor at almost all si-a^on- ot the year. 
When tlie e^'^'s are laid and tin- eatei'iiillars hatched, nothiiiL;- can In- 
done Imt to destroy that hrood hy |)i)-kin”- and hnrnin]^- tin- inl'cstcd 
leaves. The increase ol' these insci-ts is ra|)id and, it' allowed to midtiiilv, 
they may conn- in sin-h vast numhers as to entirely strip the plants. 
The smootli <-ateri)illar is tin- wor-t a-^ it feeds u])on many wild ])lants 

.-ind siiddi-nly a])])ears in nnmher.s. 
out of the jnno-les, i-atino- e\ery 
])lant it <-an tind : Iiiivin”- iinisln-d 
tin- easlor, it starts n])on nt In-r i-rop 
])lants. Take other Xoct nid i-ater- 
))illars, t his speeies fee<ls yoracion-ly 
and ipiit-kly ; tin- life history is 
short ainl the rejn-odnct ive ])owers 
of t In- moth lai-o-e. Compared with 
it, tin- Hairy ('ater]>illar is harm- 
less, ln-in,o- slow in its life history 
and liaxino- few hroods in tin- 
year; and tin- s|iiny hntt.-i-lly (-at<-rpillar is a ran-r insi-i-t, that appears 
(-onstantly hnt dm-s not multiply at tin- i-inirmoiis rat(- ol its sin-eessful 
)-nnsin. 

.Vnotln-r pest of castor is a small cat(-rpdlar I'onnd horino- in tln- 
ea])snles, di'stroyino- tin- si-i-ds. It ilm-s a coiisidcrahlc annnini of di-sfrnt-- 
tion whi-n w-t-ll cstahlisln-d and is found alnindanlly in lati- ripc-nino- (-astor. 
Tin- (-ati-i-])illai- is easy to rear, a small hriit-hf yi-llow moth ^ eni(-r"-ino-, 
whi(-h is s])t-(-kli-d with hlai-k. 'J'ln- ehi<-f safi-o-iiard is in lea\ino- no stray 
]ilants for tin- ])(-st to hn-ed in; when- I In- ei-o)> of (-astoi- conn-s on evenly 
till- ])est can do littli- harm. AVln-ii some ri])ens early or is sown early, 
or when stray jilants are left in t In- fields and In-ar at nnseason.-dile I inn-s, 
the ])est ini-reasi-s. It is hest to saerilice tin- early ra|isnl(-.s, jiiekin"- them 
off and di-stro\ino- tln-m. 



Til Sphinx. 

A larije "reen cateriiillar, with ohli<ine yi-llow^ stri])es on the ahdominal 
sei'iiients, is found feedin;^ uinm the leaves of HI fscsamum) during- tin- 
cold weather. It has .a laro-e horn on tin- hind end tuid lji-ows to a li-no-th 

^ 156. T,rgnl\H merlone. Cr. 

*101. JJti'hocroci'i piiiictij'f-rahf. raliilcp.) 
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1 fill 

of over two inehos. This pest has lieen fmind in tiro Central Provinces 
atliiekinj,^ the cold weather HI and appears to he fairly abundant in some 
seasons. The life history is similar to tliat of other motlis of this family. 



Fia. \h\ 

Thr 7V Sfthxnf ("ali-rpUJor. Fr-nn ) 


dhe eiii’'s are laid singly on thi' leaves ol the plant, rather large 
rounded i‘U'gs ol a yiV'enish \\ lute eolour. i he eatel'tilllais hateh, feed upon 
the leaves of the plant :ind rapidly ^rovv larger. '1 he larval life is peculiarly 

long, oecnjiy- 
ing about two 
months, durinp 
which the cater- 



]iillars iucrea.se 
in si/e till they 
;ire very large 
:tnd eonspieunus. 
The full-grown 
eatei'iiillar is a 
1) r i g h t green 
w i t h t' i g h t 
ohli(|Ue yellow 
strijies on each 
side ; the body 
tapers towards 
the head and 


I'lO. 182.1 

7’i7 Sphiii.f. f'wptfi pupa ease from irhieli the moth 
emergent heloiv. 


the anterior seg- 
m e n t s can 
he retracted with 



TII. rKSTS. 


llio lioad drawn in, sivino- tlic insod a verv -trikint;' ap]io:iranr('. Tlin 
laro'o anal liovn adds to tlin cnrions effi'd, wliidi accounts for the liclicf that 
the caterpillar is venomous. Actually it is ahsohitelv harmless and safe to 
handle. When fidl fid the <olom-chani>'es to adeej) hrown, and the catcr- 
])illar then leaves thejilant to find a snitahle jilace in ^\hich to enter thesoil. 

This ehano'e of colour is proteeti\e, thi' ifreen cohnir hidino' it when 
on the ^reen ))lant, tlie hrown colour when it is on the o'ronnd searchin”’ 
for a .suitable spot. It buries itself in the soil, ajipearino’ as a ]m]ia after 
a period of rest. This is a lar^e cbestnut brown insect, smootli and 
shiny; the fio'nre shows the empty jnipa ease from whicli the moth 
above emergetl. The inipal periml lasts for two, three or more months. 
The moth is one of the lar;rer hawk moths,' closely relatiil to the ‘ death's 
head' moth of Europe. The head and thorax are dark, the latter with 
the ' death's head ' mark, the abdomen is yellow with black bands and ti 
dark stripe down the middle, the fore-win^;' is mottled in brown and 
"rey, the bind-wing yellow with black bands. 

The larger specimens measure nearly four inches ticross the exiianded 
wings; the moths are very swift in lligbt, (merging at dusk to llv 
about and seek the flowers from which they obtain nectar. 

This species has also been found on \iil [Dol'uhos hth-lah) iuid hasaltcr- 
native food plants. It is found tbrougbout the jilains of India, not tis an 
injurious pest but as a common insect ; it Inis ti wide distribution outside 
India. Tbebest treatment isfopick tbe liifeipillarslic band ; tbe\ tirchirge 
and conspicuous, lanbci asili lollectid tind tire most simjily killed in water. 

Minor Pests of Til. 

A small white cater|iilhir, black sjiccklcd and with a touch of eretimy 
green, is found feeding 
on the leaves or the pmls 
of til. It is not common, 
though widely spread in 
India and has not been 
reported or found as a 
serious pest. It is the 
larva of a small red moth * 
less than one inch across 
the expanded wings, 
w’hich extends over Fio. 183. 

Europe and Asia. Another Ilairg talerjulla,- fj Bihar. (SUahily magnified.) 

* 193. Acheroniia styx. M'estd. (Spliing^Ma*.) 

"^ \\\. Aniiyaitra caialavnalxs. Diip. ('P\ ralidat.) 

M 
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post is tlio liairy caterpillar (fig. ISi) which devours so many crops, 



Fiq. 184, 

Jlniry CnlerpiUar of Sxhar, {Sliyhtly magnified.) 


No other pests have heeu found affecting this jdant, thougli doubtless others 
remain to be discovered. 








CHAPTER Xm. 


PESTS OF VEGETABLE CROPS. 

I N tliis oli.aptt'i' till' ]Ksts of all voLifotalilt* crojis «ill iidt In' IroatiHl in 
ilotail ; some low tliat dost'i'M' intluidiial inontinn will In' uri'iijiod 
ton'othor. In small areas nf \e-^-efal>le erops (lie pe-ts ei’ Helil erep-. also 
oecur; radishes in a e'ardi'ii are dainan’i-d li\' llie same iiesis as rape aial 
mustard in the field. .Vlmve all, iiiimhers (d neea-ienal pe'-ts eeeur in small 
areas of trarden erops ; leat-ealine' ealerpillars an' numerous, plant liee 
and mealy hud's aliundant ; the hrown ants eat the eanlillouers, eoehelial'er 
^ruhs eat the roots ot any plant, and so on. Sneh nnmhers of insects 
attack a veo'otable or marki’t d-arden that the\- cannot he discussed in 
detail here. 


Sweet Potato Weevil. 

A small weevil, 1 very narrow in outline, with a. oonsjiieuous straio-ht 
heak, coloured in red and hhie, is found in 
sweet [lotato tiihersin the d'roiiiul. .Ml stayes 
may he seen in the tnher and the heetle is 
(piite eharaeterist ie. 

This is almost the only knoun specific 
pest of sweet jiotato in India, a eosiuopolitan 
pest found throiiolioiit the tropics. The 
weevil lays ed’”'s singly on the tiihers, 
hatchinif into a small uhite legless ”Tuh 
which at oliee tunnels into the jiotato. The 
icriih eats its way in the jiotato, fdlini^ the 
tunnels with exi reinenl and settino- up deeom- 
jiosition. 

The pupa is found in the potato, in a small 
cavity closed at each end with jiarticles; the 
imafyo when it emcro’cs eats its wav to the surface and eseajies. 

The whole life historv oceupies .ahout 
one month ; the hroods sncceerl one 
another quickly and the pest continues 
to increase so lono- as the weather is 
warm. The tuhers are attacked in the 
field, the heetle layinir eorrs in the thick 
stems on the tuhers. A hadly infested 
]ilant hecomes weak and stunted, the 

* 7. fureipp/inis noliin. CCurfulioniilaj.) 

M % 



The Sfp(f Poffil'j 

J'fi'v finies-) 
{From I'/’^on.) 



The Sweef Pofafo Wepj''}l. 
{Magnified four times.) 
(i- 'rom Triion.) 
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stems swollen and tlie leaves small. Tlie sj’mptom is one reeop^nisable 
to tlie trained eye, lint not. easily distins^nislied from the appear.inee of an 
nntlirifty stunted ero]i. An examination of tlie tubers on tlie main stems 
reveals tlie pest at onee, (“ven if the beetles are not soon upon the leaves. 

Tlie result of the attack is tliat the tubers are converted into a decay- 
in'' mass unfit for food. A tuber on beiiiLi^ out exliales a peeuliar sliarpl\ 
aromatic odour, and the tissues round the tunnels darken wlien expostxl 
to air. If left aloiu' tlie insect reduces the whole tuber almost to dust. 
I^iibers even lio^btlv inflated are unfit for human food; they iivay be 
crushed and fed to cattle if not too much attacked. 

When a crop is once infested, nothin'' can be done to check the 
pest; the infested |>otatoes must bo destroyed to prevent the insect 
bvoedin;'. Sweet, potatoes should not be "rowu twice runninf,' on or near 
infested land ; the pest must be starved out. Eipially when a crop is 
infested and spoilt, the whole erop must be dug; small infested tubers 
left in the ground affoi’d a breeding place to the beetle and it is thus able 
to attack the nest crop. As a rule, a erop which grows deeply is not 
attacked, and the beetles lav eggs only in tubers exposed on the surface 
A deep rooting variety should be grown whore the beetle is prevalent and 
(‘very precaution must be taken to ensure the total destruction of an 
affected erop. 

Pests of Melons and allied Plants. 

Melons, cucumbers, pumpkins, and the like are moderately immune 
from posts, no very imiiortant ones having yet been found. The Melon 
Fruit Fly is discussed elsewhere (page 170) ; the best remedy against 
this post to melons in Baluebistan and the Punjab is to bury the young 
fruits in the earth, as is now done, or to protect them by means of muslin 
bags from the egg-laying flies. In India generally, pumpkins, melons 
and all forms of cueiirbitaeeous fruits suffer from similar flies but not to 
any serious extent. The maggots are found in the fruits here and there ; 
the flies laying their eggs in the young green fruits. For all these, care 
in the destruction of infested fruits is the rational check on their increase 
and a maggotty fruit should never be loft to rot on the ground and 
breed flies as is so often done. 

The EpilacJnia beetles are common ^wsts on pumpkins, etc.; they are 
universal in India, feeding normally upon wild plants and multiplying 
slowly on the crops. Tliey arc discussed separately (page 201). 

The Ked Leaf Beetle* is the most general jicst of these plants 
(fig. 233, page 200) ; it is found in all varieties, the beetle feeding among 

' 11. Aiilacophora foveicolUs. Kust. (Clirysomclidse.) 
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the leaves and damaging' the young (daiits. This beetle is perhaps the 
most eommon and abundant inseet in the plains, met with wherever 
there is a eueurbitaeeous plant. Its life history is still unknown. 
AVell-establishttl plants that are growing freely do not suffer from this 
pest, but it eats young plants eompletely. Lead arseniate is the direet 
eure, but an oecasional dose of kerosene emidsion to make the leaves 
na.sty, or a liberal dusting with ashes or lime and kerosene keeps away 
the beetles for the time being. 

With the reil beetle is a very similar msirt ' with blue blaek wing 
eovers (tig. idt, page ;’(hi) ; this is rarer but still fairly eommon and 
behaves just as the red beetle does. 

Among other pests the Banded Blister Beetle (tig. till) is common 
on the large ilowers of these plants, feeding on the antlurs and sepals. 

It looks a far worse pest than it really is, as the destruction of the Ilowers 
really does not matter. 

A single caterpillar is abundant uiK>n these plants, bcluuing as an 

ordinarv leaf catcrj)illar. This is a 
slender green catcriiillar, marked by 
a strips' of white on ca('h side ol tlu’ 
mid-dorsal line, and a s]>ot of black 
on the lirst two segments; it grows 
to a Icng’th of one ini’h and ]mpatcs 
on the lower s\irfacc of the leal under 
a thin webl)ing. 'I’he moth- is 
white with a broad band of blaek on 
tbe edge of the wing (iig. Its7). 
Wlien verv numerous this is a destruc- 
tive inseet, riddling the plants in a 
short time. AVhere possible a good 
a[>[>lieat ion of le:id arseniate should 
be a|iplied. In otlu'r eases, only 
laborious methods of hand picking 
call be used. 

Caterpillar Bests of Brinjal. 

Three speeii's of eati'rpillar attack t be brinjal plant (.V/Zewaw un lon- 
Qena) working in similar wa_\s but belonging to three distinct gioups 
of moths. It is difiieiilt to distinguish these in the caterpillar stage 
and we may eiuisider them together. 

* 125. Aiflueophot'a exenenta. Italy. f(. t)rys(>iiieli<la'.l 
^ 112, Q lyphodes indica. &auiid. 
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These eaterpillars bore tuiiiiels in the stems and branclres of the plant, 

living inside and feeding ujxm 
the tissue of the plant. They 
are whitish coloured insects, 
smooth and generally similar 
to other borer eaterpillars. 
The eggs from which they 
I’lo. 188. hatch are deixisited ui»n the 

linnj,,! Fruit Horer. three li,„e,.) 

caterpillar at once bores into tbe stem. hen full grown tlie caterpillar 
pupates, making a cocoon for itself on the plant, on the ground or more 
rarely in the tunnel of the stem. The pupa stage lasts from eight 
to twelve davs in warm wc.ather and tlie moths emerge. Tlie whole 
life history occupies about one month in the warm we.ather and up to 
three months in the cold. These moths are of very distinct appearance ; 
one' is a small brown insect, with narrow 
fringed wings and sharply upturned ]>alps ; it 
superlleiall V resembles moths such as the Pink 
lloll-worm moth (page 1)1) or the Cotton Pud- 
worm moth (page Put). "We may call this the 
moth of the stem-hori'r caterpillar, since the 
caterpillar is priucii>ally in tbe main stem. 

The other moths are both white ; one^ (tig. 1^9) 
has brown and black sjieckles outlie wings, and 
the larva has a rather pinkish colour (tig. IB's); 
it is found eoinmonlv in the Iruit of the 
plant and we may call it the “fruit borer.^’’ The other’ is slightly 
smaller wdiite, with .n broad green lilotch on the wing. It is a quite 
distinct insect and easily recognised. Its larva bores only in the iqiper 
branches of the plant, tunnelling in the soft shoots. M e may call it the 
“ shoot -borer.” 

The stem-borer is found principally in the lower part of the stem 
near the ground ; it .nltaeks plants at all stages and is a serious pest. 
AV here briiijal is grown as a long’ crop, quite thirty per cent, of the old 
plants may he attacked and killed; the plants w ither suildenly when 
the larva cuts through the cambium layer of the main stem ; such 
witherr’d plants are common in the liehls when the crop has been grow- 
ing for some months. The shoot-borer is a comparatixely harmless insect, 

' 2. I-^uzo^Jicra jie/'ficelhi. (Pyrtilidtc) 

^109. Leuciiiodes orbonalis. Guen. (Pyialida\) 

^154. SuhUmma olii'acea. Wlk. (Noctuida? ) 
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only destroying isolated brauelres and not killing tl\c wbole plant. TUe 
fruit-borer attacks the fruits as tbcy ripon and also tbe shoots ; it is 
perhaps the most coramon and widespread of these three speeies. 

The treatment of all these is the same, namely, destroy all affected 
fruits and branches. In the ease of the stem-horer, the eultivatcu' pulls 
up the withered plants and leaves them in his lield. If he luiriit them 
systematically from the very heginning, he would probably cheek the 
|)est, but actually it increases steadily as Ids plants grow bigger until it 
causes a very larg'c aggregate loss. 

The same applies to the affeetid fruits and branches ; it is eoininon 
to see the bored fruits left on the ground or on the plant, and naturally 
every moth hatching from them means more in the ne\t brood. A iiselul 
precaution where hrinjal is regularly gniwii, is to destroy the wild 
brinjal and allied solanaeeous weeds which spring up in the rains ; 
these are the wild food-plants ol these siieeies and belli it to increase 
and multiply unchecked. 

Bhindi Rests. 

This plant. ( //f/y/ve/M' / vcoi/e;//?'') is elosi'ly related to cotton, and to 
manv plants grown in gardens for ornament. It is iini\ersally grown in 
India as a vegetable, a few plants here and there in every \illage, and 
also as a Held crop mixed with other plants. 

It has many pests, almost as many as cotton, tiie pcsts ol cotton 
attacking it as an alternative food-jilant, the pests ol wild malvaeeoiis 
plants eoming' to it as it oilers plentilul lood when other food is not 
available. Idle Cotton-leaf caterpillar (page !'6) is abundant on the 
leaves, webbing them across and li\ing under the threads. It does not 
as a rule twist the leaces up as it does on cotton. .Vt least three othei 
caterpillars feed on the leaves, two being peculiar pests ol maKaeeoiis 
plants; these emerge into moderate sized light yellow m<;ths,' the wings 
marked with dark brown suffusions. 

The White Weevil and (ireen Weewil eat the leaves of bhindi as 
they do of cotton and other crops (page Both the Spotted Boll- 

worms also attack bhindi, the larva boring into the [lods oi into the 
succulent stems. The Keel Cotton bug (l>age Ibl) lives upon bhindi 

when cotton is not avail.able, feeding u|Mm the seeds anel bieeiling In ely 

uixm these plants. So also the Dusky Cotton Bug fiage 11)7) is found 
in the olel open jnds, sucking out the seeds. 

In spite of all these pests, bhindi grows 1 reedy and \ idds well. A 
little attention on the part of the eiilt ivator cheeks the insects, but .is the 
^ 58. Acontia t rtunter-^a. Gucu. (Nocluiilw) i &.117. At-ouivt nt'dia EspeT. (Noctuidic.) 
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prop still pomps, in spite of the (wsts, no attention is paid to them. This 
is unfortunate, as these insects on bhindi are also the pests of cotton 
which do much harm. 

Pests of Ginger. 

Two pests have been found attacking ginijer in Bengal, neither 
seriouslv. The ginger maggot is a white fly maggot found tunnelling 
in the rhizome of the growing plant ; the,se maggots resemble the usual 
fly maggots, being small lieadless white insects, with mouth-parts in the 
form of honks, Thev tunnel in the ti.ssues, kilting them and setting up 
decay. The pupa is found in the rhizome and the fly is found walking 
on the leaves of the plant. The fly • is a noticeable insect, with long legs, 
a long narrow bodv and wings ; such flips are not uncommon but ean be 
seen in any number on ginger plants. The rhizome should be examined 
for maggots and any diseased ones destroyLxl. 

The ginger caterpillar is a green caterpillar, with a dark head, ot 
the typical “ skipper” form, which lives upon leaves, folding one over and 
lying hidden inside the fold. The pupa is also found on the leaf and a 
prettily markcxl butterlty ~ emerges. As a rule one caterpillar is found on 
each plant, the butterfly laying her eggs one at a time. The pest is easily 
checked by hand picking, the caterpillars and pupie being found in the 
large folded leaves. 

Potato Pests. 

The only siiccitle jwst of potato recorded is the very common green 

bug,* a cosmopolitan insect which sucks 
the juice of the plants and is found 
commonly on them. It is a common 
insect in the hills and is readily checkc'd 
by band-picking. 

-V boring caterpillar has been reared 
from potato plants in Dharwar which 
is the Brinjal Bruit-borer (p.age 166). 
A somewhat serious ^lest in Bengal is a 
mealy bug which attacks the stored 
seed i)otatocs, and apparently causes 
them to rot. Seed potatoes infested 
with this bug cannot be preserved until 
the next season. The treatment is 
very simple and lies in storing the 

*211. Calubatii syt. (Muscidic acalypti’aUc.) | **215. Cilaspe-s fulus. Craui. (Htsperiida.) 
* Sszara ciridula, L. tPoutatomida.) 



Eio. 100. 

I’/ie Grti li Jliiff. iMiij/HiJietl.) 




POTATO rEt.TS. 


ll’.O 

jwtatoes ill ashes or other ilry [Hiivder, or iii exainiiiliiLj tliein periodieally 
and, if infested witli huj^, dii>j)in;>; tliein in a weak inseetieide siieh a.^ 
kerosene emulsion. A mixture of ash, lime, llour or other jxiwder and 
kerosene dusted over stored potatoes will preserve them hy destroyiiiL;' 
the bug. 



CHAPTER XIV. 

PESTS OF FRUIT. 

Fruit Flies. 

IIllOUGHOUT the tvopios, ripening' I'rnils are infested with tlic 
maggots of Hies, 
wliieli Imrrow in the 
soft tissues and render 
the fruit valueless. 

Sueh Hies are of far 
greater impnrtanee in 
otherparts of the world 
than in India, possibly 
owing to the dilfi'rent 
manner in which fruit 
culture is eondueted in 
India. Si'i'eral species 
are known in India, the 
Melon Fly oE llaluehis- 
tan and the Funjah,* 

^ r JO. ii»i. 

the Poach Fly ^ of 77,1- Mu Fly. La/ra oa fhe nijhf. {Ma'^n\ji(d.) 





Fig. 19 ». 

Maiiijt* J n' it iiiji^ftd ti'tlli uiiiijyuis. 

^ 'iVd. Carpumyia iHirctalina. Big. \ ^ liicellia per^icce. Big. (I’rypetidu .) 
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Ranchi, and the Mangfo tlv' * of Behar, the I'nitnl Pro\ im es and etliev imi ts 
of India bein" the move imjxn'tant species. There are in addition species 
whicli attack the bvinjal, tlie tiiria, the \arious melons and ;;-oinds, tlie fruit 

of tlie akii (Cu/o/j-op/v slip.! and other wild 
plants. These insects cannot he said to 
he knoivn as serious pests ; thev ma\- he 
so, as the cutti\ators do not report such 
attacks and it is only rarely that they 
can he investi^-ated. The nian^’o lly is 
perhaps best known, as it attacks a fruit 
of o'cneral consumption and is noticed 
by many persons. 

The life histon’ of fruit tlies is oen- 
erallv as follows: the female la\s eo-os 
in the tissue of the fruit, ]>iereino the 
rind by means of the oNijiositor, the 
sting-liko continuation of the abdomen. A number of small white eggs 
are laid, which hatch in a few days to tiny white' maggots. 'Ihe 
maggots live on the pnlji, making' tunnels through it and perlorat ing it 
in all directions. This period lasts about ten «lats, ami tlu' maggot 
then leaves the fruit and enters the earth, where it bi'i'omi's a pu])a. 
From this the tlv emerges tilter the lapse ol about a, wi'i'k. Ihe 

details of this life history 
vary for ditferent fruit 
Hies, but such are the 
salient facts. 

The melon fly is in- 
jurious in Baluchistan 
and the Punjab; its life 
history has been recently 
Worked out.^ The fe- 
male lavs one or several 
eggs (t-7) singly or in 
batches on the rind of 
the fruit in the early 
hours of the morning, a 
very von ng' fruit being geneially chosen lor o\ iposit ion. 'j In- eggs are 
white, o\al and elongate, hati-hing in I to ihus. 'ihe small white 
larviu at once bore into the fruit ; as they proceed into the jiulji, the 

' 129. Duct'S Jerr»f} '{ite"s Ol. iTrypctirl.L* ) 

2 lieport of Lala Vishwa Xath ^^aliai, EntoinHl«ij_'-ical .V-'Midunt, I'lnijal). 



T'.'c Jluh'vh tstuit ytehm I'I'f. Luiiu (m fh' / 
in'iKi 'll Uk: iiii'Uffc. { M ii>i ii ific'l ) 
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l)assago fills up bcliiiid them and a few days after tlic maggots have 
reached the inner pulp, the hole in the rind closes completely up. When 
several maggots are contained in a single fruit, it gets stunted and 
dies j if the number is only three or four, the fruit decays only if the 
maggots bore out through the rind. 

'When full grown the maggot is about half an inch long ; it pupates 
in the fruit or, if the fruit is much eaten or decayed, in the soil. Pupal 
life lasts for 1:1 to IS days, the whole life history occupying one month. 
There are two brood.s in the melon croj), the first a small one, the 
second very large. 

Tills account of the melon Hy is typical of the whole group, with 
small distinctions. As a rule eggs are laid in the fruit, not on the rind. 
The critical point in the attack is the first brood; if the first flies can 
be prevented from laying eggs or the first larviu destroyed, the imm^ense 
second brood is checked. 

These flies have been very carefully studied in other parts of the 
world where they are very serious pests. We have, therefore, the experi- 
ence of other countries to guide us in our attempts to check the pest. 
Actually two measures only can be advised which are adopted else- 
where. It may be taken fin' granted that onee the fly has been allowed 
to lay eggs, the infected fruits are doomed. No jxissible treatment can 
destroy the maggots in the fruits. Also there is no method of destroying 
the flies on a large scale and so killing them before the fruits ripen. 
It is possible to prevent the flics from laying eggs by the use of 
netting. The flies only lay eggs oil ripening fruits and in South 
Africa the fruit trees liable to attack are covered in cheap mosipiito 
netting of a flue enough mesh to keep them out. This simple remedy 
is practicable where the value of the crop to be saved exceeds the cost of 
the netting. 

Ill addition, it is clearly wise to check the increase of the Hies them- 
selves in the fruits. The early ripening fruits are naturally first attacked 
and from them comes the large second brood that attacks the main crop. 
Every fruit that falls from the tree, and every fruit that is found 
to be infested, should be destroyed to prevent the flies emerging and 
multiply ing. 

At the present time an effort is being made by entomologists 
abroad to utilise the natural enemies of these Hies and introduce 
them to places where they do not at present exist. Ip to the present 
there apjicars to be no reason to anticipate mueh practical result 
from this method until a far greater amount of investigation has 
been made. 



I'HriT Ti,n'<. 


For (lio Indian sjx'ciois, lliis lino of onijiiirv oannot ho onioviHl nivni 
until inovo is known of fruit flios in <vonoral. \'cvy fiuv miomios of fruit 
flios aro known in India and vow littio is mi vi'cord of tlio lialiils or dis- 
Irihution of tho spocios discovorod. As in olhor oasos, if tlu' i ulti\alor 
would tnko an intorost in his posts, si'ok lor all infi'stoil fruits and 
dostrov thorn, much would ho dono towards cliockiiu;' tliiau. As a riih" 
infostod hrinjals, for instanoo, aro )>luokod and allowed to lie on tho "'round 
near tho ])lant, tho natural result hoi nof that tin- ]iosl is oncouraijod and 
allowed to multiply unchockod. Tho same ap]>lios to other croiK ; ma"-- 
ijottv mau^'oos lie on tho o'vound and rot, liroodiii"' a line' lai'i^'c hrood 
of flios which lav eggs in every late mango fruit. 


Mango Hoppers.* 

Mango trees suffer from tho attacks of small insects, which wo may 
call hoppers, which infest the llowering shoots oi the troi>. Those 
insects rosomhlo tho C/Ciidas superticially hut tin' much smaller heing 
one-sixth of an inch in length. They are somewhat wedge-shaped with 
wings sloped at an angle over the hack. Largo numhers arc ioiind 
on the mango trees throug'houti the hot weather hut cspiM'ially at tlu' 
flowering season when there is a flow of sa]) to the tloworing shoots. 
Those insects pass through their active life on tlic tree, sucking the 
juice of the soft shoots and causing tlicm to wither. '1 he cast skins 
mav be seen in ahundanoo on the under surface of the leaves of the 
tree. The insects when young jump actively, wlicn full grown fly out 
from the leaves when distuvhed. They arc rarely jilcntiful, and their 
increase appears to he assisted hy damj) winds, such as the cast winds ol 
Behar which in some seasons blow in Fehruary and March. The result 
of this increase is seen hy tho withering of tlic flowering shoots and 
eonseipicnt failure of the crop. Like other sucking insects these insects 
excrete large ipiantities of sugary fluid, which falls u])on tho leaves 
below and dries, leaving a sticky shiny dciKisit. 'When ahundant, immense 
(piantities of this fluid fall, which is a symiitom of the disease. There 
is only one effective treatment which must be adopted vigorously ; this 
is spraying with strong contact |)oison such as crude oil emulsion 
or sanitary fluid ; a large spraying machine fitted to a barrel with a 
good length of hose fixed to a bamboo should be used so as to reach 
liigh up the tree, and the spraying shovdd, if )M)ssiblc, be done before the 
flowers open. 


Idiocenis spp. (.Tassida;.) 
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The Mango Weevil.^ 

In many parts of India ripn manifo fruits aro found to bo sprilt liv 
llu' tunnols of an insoot wliioli, omoi-o'ino' from tlio stono, oats its wav 
out, tlirouo’li tlio |)ul]). Tlio insoot is a sliort, tliiok-sot woovil, dark lu’ovvn 
in colour, nno-tliird of an inob in lon«'tli. AVIion distiirlK'd it draws its 
Ivjffs too'otbor and lies motionless, foio-niiio' doatli. Tlio "■rubs bore in 
tlio kornols of tlio maipoo fruit wbon it is o'rowino’ laro'o ; tliese "■vulis 
pupate insid(‘ tlio fruit and as tbo mani^o rijiens, liecomo beetles, eating' 
their way out tliroiio-h the inil]> of the fruit, wliioli they 'spoil. The 
beetle bides at once in the bark of the maipo-o tree, either in a natural 
ereviee or in a bole projiared by itself. The beetle remains in this 
position apparently until tin' next season and there i.s, therefore, but one 
brood in the year. 

The weevils remain alive for very long periods and are capable of 
living until the next year when they lay og’gs on the mango flowers or 
young fruits. AVoevils have been found thronghout the year on trees 
whose fruits were infested and it is eertnin that they can live over till 
the following year. Tliey also remain in the soil and not always on the 
bark of tree. Ihe treatment of this jiest will depend upon two precau- 
tions ; destroy all infested fruits with the insects, and destroy the weevils 
on the bark of the mango tree in August. The weevils can be found on 
the bark of mango trees, wbieh accounts for the fact that year after vear 
the same tree is affected; the weevils eome out of the fruit, and stay on 
that tree till next year, not flying or moving awav. The bark of trees 
which bear infested mangoes sbovdd In- well washed with strong kerosene 
eiiudsion or other contact jvoison, with a view to destroving the weer'iis 
found there; this has not been tested ns yet but is worth atrial. A 
further precaution consists in thoroughly cultivating the ground under 
the trees, so as to destroy the weevils. Eai Eahadur E. C. Basil has 
found that when the land lielow infested trees is flooded, the trees are not 
infested in the following year. 

The Lemon Caterpillar. 

Lime, lemon, orange and other citrus trees arc defoliated bv 
curiously marked caterpillars, which feed openly ujion the leaves of the 
plant. These e.aterpillars hatch from small round yellow egg.s, laid a few 
.at a time ujxm the tojmiost shoots of the plants, where the young cater- 
pillars will find tender leaves uiion uhieh to feed. They are at first brown 

' 204. Ci'iiitforhynchvs manffijera-. F. (Curculionida?.) 
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It lays its o^^s also oo \]\ohrr {Zizi/p}iii>i jvjnha) and otlicv 'oilcl plants. 



There are several broods in the year, the first in Ajiril, the second in 
June, the last in November, but there is also a brood in December in 
places -where the cold is not too great. The simplest method of dealing 
with this ix'st is to pick off the caterpillars and destroy them. The 
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application of load avsoniato is offocinal, Imt a-; tliovo is uMiallv a snccos- 
sion of co-o-.layino' fomalos, one application is not snillciont, and it is 
simpler to pick them liy liand. Another lmtt<'rfl\ ' witli an almost 



Fm. 197. 

f.finoii littllerlt;/. 


identical life history is found attaekiiio' citrus ]ilants Imt is a])parently 
less common. 


Insect Pests of the Orange. 

Orano’c and other citrus trees all the world o\er are inlested with 
scale insects and meah' uinysj some hein;;' e\lri'mely virulent pests. 
'I’liese are not laeking' in India, thouo-h they do not work :i tithe ot the 
damaq'e caused elsewhere. In the Himalayas as in (laleutta, t he lea\ es 
are covered with a small yellowish oval scale ^ irom which a mealy-wino- 
tlv emer<>-es ; in Western India, a hlaek oval scale takes its place, helono- 
ino' ecpiallv to the meal v-win<cs. lioth these sjieeies weaken the plant, 
extracting the sap and slowly killino' the hraiu-hes. 1 rue seahMiiseef s 
also infest these plants but they are apparently rarer. For these ])ests 
there is nothing' better than a good spraying with a rosin uash ; the whole 
plant must be carefully sprayiKl especially the under-surlaee of the leaves. 

Another pest of the orange is a largf? moth,’ which jiierees the rind 
of this and other fruits with its p)werful ]jroboseis in order to extract 

*195. I’aptlto painmon L. (Papilioiii.ta*.) | ^ t'uqen're. Ai'i'ant it.lA&nV. 

® Ophtderes jvUomca. L. (Noctuida;.,i 
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tlic sap. Tlie inspct is a liandsome one, tlic upper wings coloured in 
tones of grev, to resemWe tree hark, the lower l)right orange and black. 

By divv this insect liides on the hark of 
trees, with tlu‘ wings folded, coming out 
at dusk to fly about. It is attracted to 
fruit, fet-ding on the juices. This insect, 
like many others, comes into liouscs at 
night and can ju-ohahly he trapped by 
putting up a lantern in front of a vertical 
white sheet, the broad white light attract- 
ing it. This would bring it to settle on 
the sheet when it could he killed. An 
alternative possible method is to give it 
food in the form of jaggery made into a 
syrni> with water, mixed with a little 
country liipior or other intoxicant. Both 
of these deviees are common ones among 
moth collectors and worth trying against 
this pest when the oranges are ripe. As 
the larva liv<'s ui'on wild plants in the 
jungle, luithing can be done to check it. 

Stem-borers are reported to injure oranges in India and may he 
found attacking the trees. Such borers are the grubs of beetles ; the 
beetles lav eggs (m the bark, the grubs on hatching boring through the 
bark into the tnink. They live in the trunk and attain to a great size 
before pupating, eventually 
coming out as beetles. The 
beetles. arc long, slender, with 
very long antenn*. Two 
species are known from lime 
and orange trees in .Vssam and 
Coorg, and others are known 
from fruit trees, coffee, tea, etc. 

The successful treatment of 
these inseets consists in catch- 
ing the large beetles when this 
is possible, destroying the grubs 
in their burrows by means of 
a bent wire, or by means of 
injecting carbon bisulphide, kerosene or other fluids into their burrows, 
wTiTch must then be closed up with wot clay or tar. 
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The Anar Caterpillar,' 

llic cnltiNator of tlio p<>mt‘nvaii;iti' \iiiiiit-) is faniilinv w itli tlio faol 

that a propta-tion of tlio 

iniit is ik'sti'ow'd hv this 

))est ; ill a liad season tlio - ‘ 

pvojxn'tion is very hi^li ; in -7 -ii' ■'* 

normal seasons small. At ^ 

till' time of tlie lilossomini;' 
of tlie fruit tree, the female 

hntlerfly de]Misits tlie eyys I'm. L’lHi. 

1 ' „ ,7,r .tilth- < (iti'i-niljih-. I tltithi i/tri} fit icr ) 

Siiij^'ly on th(‘ flowers. The ' 

eaterpillar hatehes and hores into the developini;' fruit, within whieh 

it lues. 'l'h(‘ food eoil- 

sists of the hard seeds of 
the fruit. The larva is of 
a dark eoloiir, with short 
hairs and li^'hter jiatehes 

j of colonr ; the hind end 

^ ^ ^ is llatteiied ahovi', foriii- 

the eaterpillar is said to 
dose the hole it makes in the rind .d' the finit. AVhen full fed, the 
eaterpillar eomcs out of 

the fruit and wehs silk 

I 

over the base of the fruit 
and some part of the 

thiii is an extraordinary — — 

instance of instinct, 202. 

which almost amounts J'le Anar Caferp-tllar. (rnlnraed.) 
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I'lt e A n ar Caferjn ila r. ( Lnlnrfjed.) 
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Fig. 203. 
Pupa of Altar 
Pttfferjhf. 


to “ roasoiiin,"'.” From Uie c-hvysalis a, protty hnttovfly omerijcs, wliicli 
is found commonly in tho cold weather. 

Tlionith h'l'dinic <>-enerally in jMimeii'ranafes, the larva is also 
recorded from o-nava, loipiat and wild fruits. It is 
distinctlv a jx'st in pomc<;'ranate yardims and is a diffi- 
cult insect In chcdc. If all tlowcrs came out, too’cther, 
it min’ht he ]Kis.sihle 
to systematii-ally hunt 
the hnticrilies in the 
n-arden with nets. 

Tlinu!>'h familiar with 
the caterpillars, pome- 
H'l'anate cultivators do 
not know the hutterfly which alone 
can he (dtcckcd. 

Nothin^' can 
save a fruit once 
attacked and 
only tyiii”’ the 

flowers n[) in hao-s immediately after pollination could 
protect them from the 
hutterfly. On tho other 
hand, every attacked 
fruit should be burnt, 
simply to lessen the 
increase of the ])est. 

This would not save the 
present crop but \vould 




Fig. 204. 
Aiirrr B/ifferfi/, 


Anar P\dte,rjUf, from 
ahove, in reslinif 
^osHxon. 



diminish the pest, for the next crop. 


Fia. 2UC. 
Anar Butterfli). 







CHAPTER XV. 

CATERPILLAR PESTS. 


C ATEllPILLAKS arc tlie y(nin«' of Imttovllii's aiul imitli', vcioi^uistli Ic 
as a rule by their sueker-t'eet. Nearly all are lierbi vermw, and as their 
rate of multipHeatimi may under favourable eireumstaiues lie \ery lar^-e, 
they are eommun pests. In many oases the species that at taek ero|is one 
season may next season be so few as not to be seen and other species may 
take their *plaee ; those that are speeiiie pests of jiartieular erojis eomeeiery 
season^ but these are dealt with abo\e. It is impossible to say that a 
particular species attacks a particular plant in very many eases, as they 
vary much from year to \ ear and may come out onl\ at loni;' mtenals into 
the crops. FortunateU' tlieir habits are tm tin' whole sullleiently similar to 
make certain ovneral remedies suitable for all the caterpillars ol a i;roup, 
whatever their species. It is only necessary to consider their habits and not 
treat a leaf-eatiiio' caterpillar in the same manner as a surtaee caterpillar. 

Leaf-eating Caterpillars. 

Almost every plant that is enhixated as a lield or onriien ero)i is at 



Kio. ;;oT. 

,, 7 r y * 1 cnl -1 (jc\ ? 

Leaf-eatino CaierprJlar common ni t^e jf/ams on fcnh. ^ -s n i 
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some time infested with caterpillars wliicli eat the leaves. This is the 
most common way in which herbivorous insects feed ; a very large 
number of caterpillars are confined only to wild plants, whilst a smaller. 



Fio. 208. 

Hairy leaf-ealiiitj Caleryillar aiid i/a Pcya. 


though still large, number have been found upon cultivated plants in the 
plains of India. 

In most eases a few caterpillars are found on tlie plant, not sufficient 


to do any injury and often doing some 
ultimate good by effecting a simple prim- 
ing and manuring which stimulates in- 
creased production of flowers and seed. 
If the caterpillars incre.ase or continue to 
infest the plants for .a prolonged period, 
they cause an appreciable or total loss of 
the crop. 

Caterpillars of this kind are so common 
that they are often neglected until they 
multiply to such an extent as to do serious 
injury; they cannot then be checked by 
the simple measures that would have been 
successful if .adopted in good time. 



Fig. 209. 

][oth of common ceffeltibie 
Ctilei'piUa/'. IViiiffs in repose. 
{Magnified three times.) 


Leaf-eating catcrpilkars destroy the tissue of the leaves; if few in 


number they eat holes in the leaves; these holes or the little grains of 
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excrement being the only irigns 
ment are often mistaken for 
eggs, though caterpillars are 
unable to lay eggs. 

The life history of these 
insects is simple and can be 
easily traced in captitity. 

As a rule the parent moth or 
butterfly depisits :i large 
number of’ eggs on the leaves 
of the plants, often on th(> 
under-surface, sing’lv or in 
clusters, but usually spread 
over several plants, d’he eggs art' small and not noticeil as the\ are 

difiicidt to see. In the bntterilies and 
larger moths eaeh egg is rounded, a little 
liattened at the ba.-e anil a))e\, adorned 
with scnlplured lines and ribs. In the 
smaller moths, the eggs are eommonly 
liattened, <>\al in outline and \ery 
ineonspicnoiis. The eggs hatch in a 
short lime, usually less than a week, 
into little ealerjiillars that crawl about 
on till' plants and feed lirst ni>on the 
epidermis of the leaves. 

"When grown larger the\' eat holes in the lea\es or eat in Ironi 
the edge until the whole leaf is 
devoured. The}- are voracious, a large 
amount of plant tissue being con- 
sumed which is only very slightly 
digested and passes out of the body 
as a little round grain of excre- 
ment. Actually the greater ])art of 
the food consumed passes through, 
little more than the juice of the plant 
being absorbed by the alimentary 
canal. 

The first moult takes place in a 

few days after hatching and sucees- 

^ Fin. 212. 

sive moults occur until the eater- p„pa „n,J ,„oth of Cnierpillar that ents 
pillar is full grown. Few of such hbes. 
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Moth of ennimon li>a f^eal in;/ ( 'ah-f- 
pillar oj ricp. 


ot their |nv<eiKv. Siuh i^raiiis of oxore- 
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caterpiliai's grow to more than one iiitli long, many species never 
exceeding lialt an inch in length. When the body is not hairy but 
somewhat transparent, the caterpillars are often greenish from the colour 
of the food in the alimentary canal ; or they are opaque green, brown, or 
variously striped and marked. Many are hairy, spiny and provided with 
horns and excrescences. 

The duration of larval life varies with the different six'cics : some 
are full fed in a week, others only after two to three weeks or longer. 
From two to three weeks is the most general length of the larval life. 
These caterpillars liave regular daily liabits which must be considered 
in the adoption of remedies ; many feed only in the morning and even- 
ing, hiding awav in the soil during the middle of the day ; others feed 
principally at night or are to be found on the plant only in the early 
morning and late evening. 

If fooil is plentiful they feed regularly and voraei(jusly until they are 
full grown, when they turn to chrysalides, ilefore doing this they 
hide awa}', some making cocoons on the plant or in the soil, others enter- 
ing the soil and making cells there, others again twisting over the leaf 
and thus making themselves a shelter. Butterfly caterpillars hang them- 
selves to the plant or bend over a i>art of the leaf. 



The jieriod of pupation is determined by climatic conditions, and 
may be short, as in the rains, or prolonged through the cold weather and 
succeeding dry hot months until the next rains. Hibernation is the 
rule, and whilst s('mc emerge as moths or butterilies at the close of 
the cold weather, the majority emerge only in the rains, The first brood 
appearing in April would be followed perhaps liy a second in June, a 
third in August and the last in October ; more usually there would be a 
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brood ill July, aiiotlior in Septembor and tlun liiln'inatioii. JSuili 
general statements ean only be aeeepted \erv eautiou>l\’ as the habits 
vary with individual species. 

It is not ^xissible to give a list of the sjveies which attack indni- 
dual crops and such a list would serve no useful purj)ose. A detailed 
account has been given of several species (])ages tld, 1 etc.h llu-e is the 
food of many species, which are also grass feeders ; the large ari'a under rice 
usually allows for a large number of such caterpillars being widely spread 
so that the damage is distributed, but exceptionally the\ are so abundant 
as to caut-e serious injury. Some crops arc a])]iarently not attacked b\ 
caterpillars, such as the various tarns (hiotrureti and f'c/ccu'/d), and the 
tapioca {ilanihot). la'af-eating caterjiillars are destructive principallt in 
small areas of irrigated crops or in patches (d spei-ial I’rojis not 
generally grown in the district. 'I'he iields (d' mixed crojis, grown to 
a limited extent in -Vpril, IMay and June, usually with well irrigation, 
suffer heat ily from this pest, as many nudhs emerge Iroin hibernation 
at this time and lay eggs on a small area (d crop. Later in the tear 
the samo caterpillars may be sfiread o\cr a lar larger area ol stajile crops 
with no appreciable harm. The same ma_\ be said id' sju'cial crops ol 
which only a small area is grown ; this ajiplies particularly to experi- 
mental farms atid is one of the reasons why crops grown on cxpcriineiital 


farms sutt'er to so large an extent Irom insect pests. 

In general, each siiecies of caterpillar feeds onl\ on a lew closely 
related plants; thus there are species which Iced onl_\ on cotton, Idiindi, 
anibadi {Ilihhcns ro anahinn-ij and /ii/y{srf<, others on mai/.e and sorghuni 
or oil cabbage, rape and mustard. A small number ha\e a greatci 
range of food-plants, such as the omiiixorous (iram Catei'iiillar liiage I I I; 


which eats gram, opium, tobac(-o, tijiari, tomato, mai/.e, etc. may 
be remembered that the caterpillars ha\c no choiie of food-plant m 
most cases, since they can move over only short distain es, but the moths 
seek out the right plant on which to lav their ego-s^ their instinct 
telling them on which plants their young will be able to teed. 1 1 no 
plants arc found the moths can li\e for a considerable [leriod belore 

laying eggs. 

There are seieral simple methods ol checking leal- 
eating caterpillars and of prcNcnting them from be. o, mug s, ■nous 
pests! The simplest method is to pick them off by hand; it n ol course 
useless then to liberate them near the held from which they were taken 
as the cultivator sometimes docs, but they must be destioycd. In most 
cases the destruction of the lirst brood prevents the mjury caused by the 
otherwise large second brood; unfortunately the tiiA brood commonly 
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i'stapc>; notice an it is a small one and the large second brood is so 
abundant that hand-picking becomes a difficult business. 

In some instances it is possible to shake the caterpillars to the ground 
and crush them. When the caterpillars hide in the ground by day-light, 
cnlti\ation between the plants exjmses them to birds and kills many. 
The same is true u hen the.v have entered the ground and become chry- 
salides. This is always neeessary when the held is badly attacked, as 
a large number of ehi'vsalides will jn'obablv be found there. 

On low ci\)ps tlu' use of the bag (i)agc 7i) is advisable, large numbers 
being swept up. As a jireventive measure one must do everything 
possible to stinudate the raiud and healthy growth of the plant ; a strong 
\ ig'orous plant that is pmlting’ out man\' leaves can stand far more than 
a weak unhealthy one. 

The jiractice of sowing mixed crops has an inttuence on leaf-eating 
caterpillars and the mixtures sown ('specially on small irrigated areas in 
the dry hut weatlu'r are almost necessary it the main crop is to be estab- 
lished. The caterpillars which are \ery prevalent in these crops, attack 
a subsidian' eroji which can be rooted ont, leaving the main crop well 
established and healthv. Occasionally it is possible to use another crop as 
a trap for caterpillars, which then do not injure the main crop. Thus 
sorghum and maize are \aluable in certain areas in cane helds and the 
\alue of bliiiidi as a trap for pests of cotton is being tested. Such plants 
must be used with caution. If allowed to grow too long they first 
attract pests from outside and then transmit them to the main crop, 
becoming breeding* places lor undesirable insects which when abundant 
leave them. The essence of a trap crop is to destroy it with the insects 
on it at the right moment. Birds are extremely valuable as checks on 
leaf-eating caterpillars and anything which encourages such caterpillar- 
eating birds as mynas is iisefid. The growing of roadside trees has a 
very special value in this connection, esjR'cially when these trees are such 
as mynas frecpient, and the cultivator's practice of ])utting branches of 
trees in an infested lield of paddy so that the insect-hunting birds 
may come and perch there is a shrewd one. The common hen is 
a valuable allv in gardens and small cultivation, but she recpiires 
some food besides cateri>illars and must not be left to feed exclusively 
upon them. 

In most cases one of the above precautions can be ajiplied success- 
fullv and when all else fails, an application of insecticide can be resorted 
to if the crop is worth it. For small areas of vegetable crop and for small 
irrigated patches, the tin sjirayer and a dose of kerosene enndsion does 
all that is reipiired ; if the caterpillars are large, lead arseniate may be 
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advisable, either sprayed or dusted on. Iii some eases a mixture of dry 
dust and kerosene or dry dust (or lime) and sanitary thiid can be ai)pliiH,l 
to the plants ; this acts with plants like cahhaj^e, maize, sorii'hum, ete., wliose 
leaves are so foriped as to hold 
the powder. Every attack of 
leaf-eating caterpillars can he 
so cheeked, but the cultivator 
will not always think the crop 
is worth the cost of the in- 
scetieido 'or the labotir. The 
application of insecticides hy 
means of tin sprayers is more 
readily adopted by marki’t 
irardeners who grow xegetahles 
for sale in the towns, than by 
cultivators ; every cabbage that is eaten by caterinllars means a loss to the 

market gardener. 

At present over thirty species of leal caterpillars arc known which 
attack crops. ]\Iany more species will be found, but all have essentially the 
same habits and life history. 

. The (piestion of parasites is a \ cry imiiortant one in connection with 
leaf-eating caterpillars. As a rule when llwsc caterpillars become \ery 
abundant, the parasites als.i increase to such an extent astokillasery 
large percentage of the pupw. The result is that few moths halcli and 
the"’ pest does not reappear as it otherwise woidd. 'I’his is discussed in a 
later section (page :’68). 
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Swarming Caterpillars. 

It is not unusual to llnd that large numbers of caterpillars come out 
suddenly in the lields, ravage the croi-s and disappear. The caterpillars 

are large, smooth, not hairy, coloureil 
in green or brown usually' with stii[)cs 
along the body from head to tail. They 
apiiear in large numbers, eat a variety 
of crops, and disappear. 

This form of pest is \ciy similar to 
KiG. 215. the last but is distinct in that the cater- 

Moth of Stcannin^ Cahi-pillai-. ^,illars really appear ill swarms, and 

damage large areas of crops. The methods of tieating such .in attack an 
not tile same as those used against the ordinary Icaf-eatiiig caterpillars. 
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In every case of swarming caterpillars, tlie following is the 
semicnce of events that ocenrs. Under favourable circumstances a large 
number of moths hatch at a particular time; very many emerge 
from the chrysalides simultaneously and may be sepn flying about 
in the evening. These moths lay eggs; every female moth lays at 
least a hundred and some lay as many as one thousand; if circum- 
stances are fai'ourable they all lay eggs within a few days. After 
a week or so, tlie eggs liateh out and multitudes of caterpillars appear. 
Tliey are ^■ery tiny at first and feed steadily; if plentiful they devour 
the plant they -hatch on, becoming perhaps half grown; they then 
emumenee to search for food and wander about ; if large numbers are 
liatched out, they then form into masa-s and if they find a crop ley 

will absolutely destroy it. , , ■ . a 

Wlicu they hai-e become full fed they descend into the ground 

and become chrysalides, forming for themselves earthen cases in the 
..■round. All will perhaiis disapiiear in a few days and the reports say 

that tliey have died; but 
sliould circumstances be 
favourable these chrysalides 
will yield moths which will 
again lay eggs, giving rise 
to a fresh attack. 

Snell is the usual 
seipieiice ; siiieo the cultivator 
only sees the caterpillars 
I’eeding, he does not uiider- 
staud the cause, nor does 
lie eoiiiiect together the 
apiicaraiice of niotlis and the subseiiueiil ^warms of eaterpillars. These 
attacks are worst wlieu the eonditioiis arc such that tlic moths all 
cincrgc from tlie clirysalides togetlier. At the end of tlie cold weather 
il becomes warm perhaps within a very few days; then a vast niimher 
of motlis hatch out togetlier; sliould the cold weather end early the 
caterpillars .attack the rabi crops, and tlie destruction may be very large ; 
if the cold weather coiiliniies later the eaterpillars may not find crops 
to eat; if it comes \ery gradually, the moths do not all hatch out at 
once and the eaterpillars do not come in swarms. If the eaterpillars do 
not come in s\\-arms the wild plants may he sutticieiit for their food 
and the crop will possibly not he attacked. Swarming caterpillars arc 
worst when they are so abundant at one time that they exhaust then- 
wild food-plants and are compelled, to enter the crops to find food. 
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These caterpillars do not occur tlirono-h.mt India ; they arc serious 
pests only when the conditions arc favonrahle and mkIi conditions an' 
not universal in the plains of India. The climatic eonditi. ms ef Behav 
and the United Provinces seem to h(' particularly favonrahle to them, 
possibly hecanse the cold wcalln'r suddenly o-ives place to tin' uann 
weather when the moths hatch otil in .ahnnd.ance. Little is \,.t known 
of the occurrence of such swarms of eat('rpillars hnt tliev are likel\ to 
occur wherever the conditions favour them. 

A curious feature of these caterjiillar swarms is the nninher of species, 
that are found composing them. A])parently the favonwhle conditions 
that produce a large munher of one species favour others and we lind 
several species, one in great numhers, others in smaller Imt still, in the 
aggregate, large numbers. For this reason also, it is impossible to rel\ 
upon the reports .and specimens sent in, and as only a few eases ha\e been 
investigated, little is known of tlu' s])ecu's which occur in this wa_\ . 'I'be 
basis of a swarm is nearly always .a caterpillar of the kind known as an 
“Army Worm,^^ that is a smooth-striped laterpillar ()ig. till), which 
emerges into one of pcrhajis six moths' of the ty]>e figured, dtith 
them are for instance the Tobacco Cateriiillar (tig. 1 7(i), the iSorghuin 
Caterpillar (fig. l-iid), the Gram Caterpillar (tig. Ifid), several hiitterlly 
and many other moth caterpillars which are typii'ally leaf-eating 
caterpillars. 

As these pests occur suddenly and not regularly, little has Ix'en done 
to check them or to test the bi'st me.ans of destroying them, 'the usual 
methods of applying load arseniate would be the best it generally a\ ail- 
able ; this should be done on experimental farms. Gther methods dejiend 
upon the local conditions. Tlu' great thing is to do something ipiiekly ; 
the cultivator does nothing, because he thinks that caterjiillars are sent 
as a punishment or at least have a miraculous origin. 

When the crops are young or low the usual hopper bag can be used to 
sweep up the caterpillars (see page rZ)-, discretion must be used in doing 
this only w'hen the caterpillars are out feeding. Ad hen this is not jiossible, 
an application of lime and kerosene, road dust and kerosene or other otfensive 
powders may be of use. d\ hen the caterpillars are eoneentraled in a 
small area, it may be possible to trench all round to isolate tlu'm, then 
apply a mixture or a spray or worry them with a hopper bag till they 
become restless and move, when they will fall into the trenches where 
they may be killed. 

’237. Agrotis Jtammatra. Schiff. (Xoctnida?.) . 239. 'Euxoa spintfera. Ilulm. 

238. Euxoa segetis. Schiff. 2«). Agrotis gj>i.ilon. Kotli. 

236. Spodopiera mauritia, Boisd. I 119. Caradrinri exigvn. Guen. 
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Troiicliiii" is one oxocllent motliod of isolating' tliora, and so long a-s 
(he (rench lias sloping sides, it need not bo more, than eight or ten iiiehcs 
dee]i. The cultivator naturally hopes the caterpillars will go into his 
iieighhonr’s plot of land and does not trench to isolate, them on his plot ; 
his neighhours should treiieh to protect their own fields. Methods of 
surface cultivation are useful when the caterpillars bury themselves hv 
(lay ; light surface cultivation turns them out where the birds will eat 
(hem. So also when the eaterjiillars disa))]iear; probahlv they have 
gone into the soil to pujiate. Surface cultivation turns them out for the 
birds to hill them. 

The prineijial reason why nothing is done to check these pests is that 
they invariably disa]>pear after a time (to ]iu])ate and come again as 
moths). The cultivator hopes they will do no harm and .sooner or later 
.sees them vanish ; he attributes this to invocations of holy men or to 
fate, but does not realise that they will come again and arc not dead but 
undergoing metamorphosis ; should circumstances be favourable, the 
increase of the emerging moths will be enormous. 

Thc.se [lests come from jungles and waste lands ; the planting of 
waste lands ; strijis hounding on fields, boundary strips, etc., with good 
grass would do much to check them ; trees are not liable to bring them 
but flowering plants .and low vegel.ation encourage them. The ideal 
cultivated areas would include no waste hands with scrub where such 
vegetation is growing, but only grass land and trco.s. 

Finally the most important thing is to worry the caterpillars and 
prevent them feeding. The hag, a rope, a lathi, almost anything dragged 
through an infested crop disturbs (hem. In a plague of swarming 
caterpillars recently investigated, it was found that swceiiing the crop 
with a he.avy lathi was sufficient to disturb the caterpillars so much that 
they stopped feeding. 1( was only nece.s.sary to do this twice a day and 
the crops were practically uninjured.* If it were possible to induce the 
cultivator to do anything energetically, no matter how simple, such 
plagues could he rendered almost harmless. 

Surface Caterpillars. 

Catei'pillars, which hide by day in the soil and come out at night to 
eat vegetation or to cut off young plants, are commonly known by the 
above name, or in America as “ cut-worms.” They are large, smooth 
caterpillars coloured in dirty brown, green or neutral tints, with obscure 
longitudinal lines, or in .some cases with black spots. AVhen handled 


' Report of C. S, Misra aiul D. X, Pal, 
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they cuvl up, not as a cockclialVv i^’nih ilotv witii tlu> ventral snvl’aee 
inwards, bnt to one side. 

These caterpillars are universal and some species an' of almost world- 
wide distrihntion. It is scarcely known how many spe< ies l(eha\e in this 
way in India ; tlidno-h several common sjieeii-s have het'ii reared, it is i-xeeeil- 
inj^ly difficult to determine accurately how much damage the\ do, and 
in recent vears onlv one species ' seems to have heen common or ahnndant. 

This is the so-called “Greasy Gnt-AVorm,’’ and its life history ma\ lie 
taken as typical of the o-ronii. 

The moth lavs a verv laro'e nnmher of small white eo’o-s sino'ly, on 
weeds or stones, in anv eonvi'iiient situation near the ifroiind in waste 
lands, in grass horders, near lields or in weedy tielils. The eaterjiillars 
feed on plants and live hv day in hiding, coming' out at night to teed. 
When half grown they have a habit of biting through the base ol the 
plant, if it is a small one, thus cutting it off ; the plant is then removed 
to the burrow in the soil where the cateriiillar linds shelter. Night after 
night the caterjiillar lives thus, until it becomes over an iin h long, and is 
large enough to destrov hall-grown ojiiuin |)lanls. I'.aeli eaterjiillar cuts 
off more than it can eat and the destrnetion caused is very large. When 
full grown the caterpillar makes a cell in the ground ]itipaling there. The 
moth emerges after a varying interval, and there is reason to believe that 
though the caterpillar remains active through the winter in most parts 
of the plants, the pupa hibernates in moderate cold. 

Surface caterpillars feed ])rinei]ially upon weeds, in waste lands or 
unweeded fields. They are often abundant, not in the crops, but in weedy 
places where there is g'ood growth ol low vegetation. I hey attack crops 
principally after floods; the exact explanation of this fact is not under- 
stood, but it appears to be generally true that, when land has been 
flooded, cut-worms are found on it in the ensuing fahi season, and that 
after extensive floods, surface caterpillars are most abundant in fields and 
o'ardens. The number of surface caterpillars mtiy also be influenced liy 
the character of the season, damp weather being favourable to the emer- 
gence of moths and conseipient rapid breeding. Surface eat erjallars are 
found most abundantly on young faU cro])s and throughout the cold 
weather. They attack a great variety of crops, including o].inm, tobacco, 
gram, peas, lucerne. 

Surface caterpillars are not generally distinguished from leaf-eating 
caterpillars which never live on the surface or from the swarms of the 
caterpillars which come in INIarch, Aprd and Way. Yet these surface 

*240. A<]roiis ypsilon. Holt. 
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rat or] )i liars nood ([uito distinct treatment and eannot l)e checked by the 
<.ami‘ metliods as oilier caterpillars. 

The princi])al [irecaution against them lies in clean cnltiva- 
tion, which includes ])iitlinn^ all waste lands, boundary strips, etc., 
in i^'iind ^rass ; hirpfe areas of wecrls and low \'(\<je1ation ]ironiote 
ciit-wurins, affording a hreediny place from which the caterpillars or 
moths conn'. 

When the caterpillars attack a cro]), hea))s of any o-reeii veo’ctatiou 
should he placed in the field to attract them. This is not only neces- 
sarv to supply them with some other food than the delicate yoiii.o’ ])lants, 
hut layo-e numhiu's will he trappi'd in this way and can he collected daily 
and put into water. 

The use of poisoned baits of bran or bhusa and arseniate is a remedy in 

use elsewhere; it will prob- 
ably he found suitable and 
has fjiven "ond results on an 
experimental scale of 5 acres 
(sec page •T'sf). 

"When the cultivators arc 
familiar with the habits of 
the post, they are able to 
destroy it by searching daily 
for the holes of the cator- 
lullars, betrayed by the 
green leaves of the food 
taken in the night to the 
burrow. This is the sim- 
plest remedy and one that, 
energetically applied, averts 
a great loss in opium and 
tobacco crops. 

Whe n possible, irrigation brings u]> the caterpillars and in bad cases 
would clear the field ; simply Hooding the field once is sufficient to bring 
\ip all the caterpillars in the soil when they may bo destroyed or they may 
be left to the mynas to eat. It is stated that the caterpillars, when on 
their nightly prowls in search of plants, can bo trapped in smooth holes 
made in the soil with a pointed stick ; the stick is rotated till a neat hole 
with smooth sides is produced ; a caterpillar falling in cannot get out and 
is killed next day. 

The outbreaks of surface caterpillars which take place after the cold 
weather arc preceded by the emergence of the moths, a phenomenon at 



Fig. 217 . 

Hall'll Calerpillar of Behar. 
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once vccoo-niscd by anyone familiar witli the motli> ; llic motile 

come til linbt and ari‘ lound in 





Fig. 218. 

Moth of Behar Hah-ii Cate, -pitta, ■ 


lioiKci' at nin:bt. 'I'bc siiccic-- ’ 
rii^-nrcd fliu'. 'llt'd ^•llnu'^ nut in \;'.st 
nunibi'V'', in fcbruai'y nr ISIaicb, 
llvinn in t lu* ilusk ; ntlu'r s|k‘i'1c1' 
do llic same, and an nbi-crvcr tann- 
liar witli tlic moths will rccnniiiM’ 
them and cKjicct a later attaek n| 
eatei'iiillars. 


Hairy Caterpillars. 

In many parts of India, larn-e numbers nf hairy l aterpillars apivar 


at certain seasons and either destroy special 
crops or move from held to held attaekinn- 
almost any crop. These pests appear when 
conditions are favourable to the emern'enee of 
large numbers of the itaretU moths which 
lay eggs on crops or on wild ])lantsj il tin 
eggs are abundant, the caterpillars ravage tlie 
crops or, after eating their wild food-)ilants, 
move into crops and devour them. 

Apparently particular siieeies are destruc- 
tive in distinct areas ; the hairy caterpillars of 
Guzerat are distinct from those of Behar and 
Oudh, and from those found in IM.adras. Their 
time of appearance varies with climatic con- 
ditions, but is largely conhned to the rains. In 


Fig. 220. 

Jvie Cate, -pitta,-. (Mapnifeit h, ire.'i 




jiilldi'. 

Guzerat, they apiK'ar 
chielly in the early 
weeks of the rains; 
the moths hatch out 
in .abundance with 
the first rains, lay 
and the e.ater- 
)iillars hatch and feed 
on the young crops. 


In Behar, one brood sncceeds another from the et.d of the 

and this will occur when the conditions a reJaxW^l^^J ^- hist ory 

'Aprotis flantmaf,a (XoctuiJai). 
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of tliesc catiippillars is similar to that of the pvceedin» caterpillars. The 
motlis l.a\- in clustcn-s on their food-plants, tlie eows hatehiiio- in a h'w 



Mofh uf ,7>itp Ca/erpilhrr ftnep.) 

davs as a rule. 'I'lie caterpillars feed for 1\vu to four weeks aud become 
elirvsalides in a eoeoon in the ground or liidden aw.ay under stones, etc.; 
the moth einero-es in live to ten days and .again lays eo-gs. The whole 
jieviod from ego- to egg is four to si\ weeks, so that setau’ul broods succeed 
one another so long as conditions are favourable. 

The caterpillars are very charaeteristie in a]>peavauee ; they are long, 
usually of a black and yellow eoloiir, with hairs t-overing the whole body. 
When the caterpillar pupates, the hairs are used with the silk to prepare 
the cocoon. 

The moths are distinet 
in a])pearauee from the 
moths of other injurious 
caterpillars ; most are 
brightly coloured, red, 
orange or white with black 
markings, or dots. 

Less than ten species ' 
seem to be common in 
different parts of India, 
attacking a variety of 

* Tlicre are four princiiial species in Imlia— 

233. Amsaefa moorei. W. Mailras. 

231. AnuactalineoJa. F. f 

220. Amsacta lactinea. Cr. ) 

136. Diacrisia ohliqria. ^V\k. Behar and Oudb. 
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plants. Gronndnnt and sann horn]) aiv tlio usual foixl-idants, Init wluni 
the caterpillars avo abnndant, they will attack indin'o, easier, til, cotton, 
jute, tobacco and other crops. 'Phe methods of treatment are similar to 

- - - those Used ai^ainsf tlu' us\ial Ical’-cat- 

I « I 111”' eaterpdlars. In case ol’ a small 

attai'k the hri^htlv ^•olourl■d cater- 
pillars can he readilv si'cn and ]iicked 
otT. This is ol' ^--reat importance in 
the case ol' the first brood as hv des- 
lro\inc' that, much snhs('i|nent loss 
may he saved. 

As till' cat<‘rpillars hccoine chrys- 
alides near the snrfaci' iif tin' cnnind, 
lio-ht cultivation diics o'ood, if carried 
out when tin' cater|iillars disa]i])ear 
from the plants. In this and in 
othi'f eases of caterpillar alt.acks, 
Fio. 22 a. much de))('nds tipon what weeds are 

C)i'a:i;i<’ S’tiiii M"ni. c-rowino near the liihls ; if certain 

leo'uminous weeds o-row in the jnnu'le or in the waste lands near the 
fields, the moths are likely to he jircsont and to lay cc-o-s on them ; should 
th(' caterpillars he ahundant, the\ \\ill enter the croj's after catino thi' 
weeds (sec .also paoe ]!':!). 

The radical treatment is, as in other cases, to apply a imison such 
as load arseniate, diistino' or siirayino’ it on the jilanls in )iowdcr mixed 
with lime or dust. As these catcr|iillars occur chiefly upon field crops, 
this method is as yet beyond 
the reach of the cidfivator. 

It is far better to anticijiate 
the caterjiillars and collect them 
on their wild food-plants before 




they attack the crops; they I'n,. 221. 

appear as a rule only at definite CaU.-p!nar fro.,, .svoo, 

times, and a search throno-li any lands orowino- weeds will ])rohahIy 
reveal them and show what their wild food-plants arc. T'he (■ater])illars 
must then he collected and destroyed; in iplaces where such c.aferpillars 


come often, a watch should he kept particularly for the first brood whi< 
must he destroyed on its wild food-plants before it attacks the cro])s. 


o 



CHAPTER XVI. 

beetle pests. 

B l'"KTLI'iS form the lar^rM and most vaviud <>rniip f)£ insects inclndino' 
many distinctive s]>ecics. As they li\'c concealed, tlieir laiMc aie 
so seldom I'mmd that far less is known of them than, for instance, of 
catcriiillavs. Th.w arc also far more dillic\ilt to distinsruish si)ecifically. 
It is, therefore, nccessarv to discuss ”i'oups rather than indiridnal 
s|.ccies. Increased knowledo-e will show that hectics arc far more de- 
structive than is generally known; cs])ecially will this he so in the 
‘'wec\ils’" whose larva- arc almost wholly herbivorous hut live lives of 
such concealment that we arc still ignorant of the life histones of our 
commonest species. Ih-etle -rubs are notoriously hard to rear and 
•■annot he identilicd until they are reared. Any observer who is so 
fort unate as to rear otu- should jMit the iacts on record, for such impiii ^ 
is most needed. 

Cockchafer Beetles. 

The.se hectics ajipear in laro-e numbers at regular seasons of the year, 

tlvini;- bv nio-ht and foedino- ujion 
leaves. They are round, thickset 
insects, usually hard, not more than 
half an inch lono-, and most easily 
recoQ-nised by the peculiar knob at the 
end of the antenme (see tig. -AI.')). 
Their colour is o-euerally brown, black 
or some sombre tint, but some are 
verv brio'ht metallic o-reen, others a 
vi\ id red brown with white spots. All 
have the same build, the same antennaj 
and the same heavy droning flight. 

Cockchafers are not often reported 
as injurious insects, hut do far more 
harm than is generiilly known. They 
arc destructive at two periods in 
their life — below ground as the larva, 
above ground as the imago. The 
larva is a white grub, with large 
brown head, a much wrinkled white body curved in a half circle and 



Fio. 225. 

Cockchafer Beetle. 
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tlu’CC pail's of Ic'H’s. It may lio louiul alnii»t aii\«licn' lo diLfii'ini;' in 
the soil, and the lai'n'er ^[lee'ineii'^ liavc a )iecnlinrl\ Ini'n'e leiininnl -eii'- 

mcnt of a livid t^'rey colour, 'lids _ 

"■rnb lives anioi,*;' the root' of • j 

plants, a feiv inelu's below the ■ i 1 

surface of the soil. Its food k 

probably entirely wo-etable, eon- ,j V • ^ 

sisting of the roots of trasses and ; ej| L 

other plants; hot dry weather ^ 5 

sends the ifrubs down further from j - V 

the surface, wet weather brino-s / , > \ 

them up. The life oeeu|iie' siwera! .' ^ 

months, probably neiu'ly ni^ tlu' 

ii'year after (he [itirent' lahi* the i 

eygs, the bet'tle comes out, ]in'hino' -"‘ 9 ^' j 

open the mud etise, foreiny its \\a\ '' j 

up throuo'h the soil till it einero'cs - - 

to the lio'ht. It distends the air I o.. •.”i; 

sacs in thi' bod\ and flies a\\a\. i //,o, o, 

«• • J ,1, , I f>,/ f 'n lij! J !' f.u i-,i t In ii'iUl 

Each speeu's eiiiero'es tinniNilly at 

(he jii'oper season de|)eiidinL;' njion the ehimite, so that \m‘ had lai'oe 
numbers (d' a s];eeies eoinin”’ out aboni the same tinii'. 1 he\ he 
hidden in the da\ and in the 

^ 'i' *''v 

jieriod ma\ oeeup\ one \ear or 

^ * more and jirohabl\ one or two 

^ ^ veal’' are retpnred lo nio-l Indiati 

C ock fJn( f ! / Idi'i'il \ I !' n t- Ii'ii't " > jn if ) 


( ,.i /. , lnil< , /l> « 


he ehmtite, so that wi' Had lai'oe 




ler III 1111111- 


le tissue ol 


JJamao'e is done b\ t he lar\ ;e to t he root' ol plant', esj'eeiall\ in\ei \ wet 
rveather when the orubs come up near the surlaee. ( rops are oee;isionall\ 




BEETLE PEST^J. 


attacked, bajva (Peiinisetim ti/p/iouleum) and otlicr millets especially ; 

there arc also many ciises of injury to garden plants “ 

and vegetable crops, the grubs living for clioice in 

liigbly manured soil. Nurseries and esix?eially man- ’ 

ured plots are usually full of tbe grubs, wbieli may 

hatch from eggs laid tliero by the beetles, or may be 

[mt in with the manure if farmyard manure is used. 

These grubs arc difficult to de,stroy ; where it is 
possible, cultivation turns tbem out when birds then 
eat them readily; flooding brings them up nearer tbe 
surface where they can be more readily turned out but 

never actually kills them or 

1~ exposes them. In hot 

weather, anvtbiug that 
tends ti) dry and heat the 
surface soil drives the grubs down below the 
surface roots. Artificial manure such as kainit, 
saltpefri', etc., can sometimes be used sparingly to 
drive I hem down and a dressing of soot has much 

Cockchafi.rh,.-'a.'for.,d,„ when grass lawns .are affected, though a liberal 
ihe soil. watering with soapy waiter may do good. 

The beetles destroy |»lants in a more evident manner, , coming out 
at night in large numbers and stripping the plants. This is somcAvbat 


Fig. 229. 

Covkchafi'!' hi.-va.foi'iid m 
(he soJ, 


Um 







Fig. 230. 

Cockchafer Beetles ealiiiy a leaf. 
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rare in the plains hut mure common in the hills, where the hectics are more 
ahundant. Cockchafers thrive host inthchuiu: open stri'tchcs of o rasslaiul, 
and though found throughoiit the 
plains, rarely come in largo numhers. 

The time of emergence depends upon 
climatic conditions and is usually 
regular. A species that emerges at 
the commencement of the rains does 
so always, whatever the dale of the 
rains. It is aecordingly possible to 
expect these insects at regular 
seasons, as at the heginning ol the 
rains, and to take measures accord- 
ingly. In fruit gardens, certain 
plants are especially attacked and 
these must he protect(‘d, Oidy ex- 
perience can tell whicli plant will he 
attacked in any locality as the species 
have differing hahils. As :i rule il 
is useless to spray plant' witli lead 
arseniatc, as the licetles fee;! and 

poison themselves hut still strip the plant'. Spra> ing with weak contact 
poison is hotter as it makes the plants distasteful hut llic effe.-t docs not 
last. The host and only real method is to use the light trap, an arrange- 
ment of a lantern, two rcllector' and a pan of jaggci\ oi kiio'ciu and 
\v.ater. Where measures arc ivipiircd on a larger scale, lircs are usetul. 

I’oi'tuiiivtely the hectics do 
not lly for many night sand 
lires are not rri|uired toi' 
long ; this is practically the 
only method of iirotccting 
crops. 

(Cultivation ol waste 
laiiils, together w itli ](ro[)ci- 
cultivation of arahle land, 
arc radical ciirc' tor siicli 
pc.st.'. The occurrence ol 


I'n. 2;il 

I CccAc/cr/, ,• /!,'■//• 



F«-:. 232. 

.iCockekaJe,- lii-, ■///■. /.no- 


cockclialVrs in dcstrnctivc 
nnmhers depends largely uiaon the extent ..f uncultivated hand and , nay 
be looked for in perhaps every other season m places wliere the conditions 
for increase are suitable. Where the soil is ploughed or deeply cultivated 
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only once a year and this coincides with the time of flight of the beetles, 

the larvae and pupae remain undisturbed in 
the soil for the whole of their lives and 
are never tuiaied out for tuc birds to eat. 

A special form of injury to the crops 
occurs when the ripening period of the 
millets coincides with the period of emer- 
gence of cockchafers ; the latter then feed 
upon the soft grain, settling on the ears of 
bajri or other millets at night. The 
attack lasts for a short time but is very 
serious, the actual grain being destroyed 
in a wholesale manner. This form of 
injury is not uncommon in the plains. 
Very little can be done to cheek such 
attacks ; fires of gri‘en stuff should be lit 
Tin, round tlie fields, and the beetles should be 

Jleil Pniii/i/cui Bfei/e. Jj^tuvbed by dragging a I'opc 01’ long clotli 

tlirougli the field so as to brush tlie ears. 

Tlie essential thing is to disturb the beetles 
as they will not live long and, if they arc 
prevented from feeding for a few nights, the 
grain ivill be secure. 

Another special form of injury to flower- 
ing plants in the hills is caused by very 
small cockchafers, which emerge from the soil 
in vast numbers .and feed on white flmvers 
such as roses, spir®as, etc. These feed by 
day and are attracted to anything white, or 
light coloured. They can be trapped on a 
white sheet or by hanging up a white cloth 
over a large pan of kerosene and water ; the 
beetles that collect must he periodically gathered 
or shaken into the pan. 

Leaf-eating Beetles. 

A large class of Cvleoiifcra feed niinn the leaves of plants in a manner 
similar to caterpillars. Tliesc beetles e-at the tissues of leaves, either 
making holes in them or completely stripping the plants. The greater 
number feed upon wild plants, sjieeially in the hills. A few' have become 
pests in the plains and are abundant in the crops. 



t' 


Fig. 234. 

Black Pumpkin Beetle. 
{Mar/nijied.) 
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The life histories of tliese msei'l-; :iiv for the most part unknown. 


The beetles alone ho harm to plants 
and it is not yet known where they lav 
ejjCTs or Avhere tills' larvm feed. Ihe Hire 
Hispa is an exeeption, its life histor\ 
being described separately (pa'.re Ilf'. 
There are a few well marked and 1 airly 
common species which may be recognized 
by almost any one from the lignres 
given here, and there are a number 
of others which are likely to be lonnd 
more rarely in particular localitic'. The 
Red Pumpkin lleetle ' is an orange red 
beetle, not more than one ipiarter ol 
an inch in length, « hiih is found cum- 
monly attacking melons, gourds, ein-um- 
bers, and other cueurbitai-eoiis plants. 
It is not limited to these plants, l,ut is 
a common pest in gni'dens and in small 
patches of irrigated lands. The ordinar\ 



I'll., gi.'i. 

lu’M ultiu’kctl. 
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With it is :i very similar l)eetlc ’ diffierliio' only in having the wing 
reviTs lilack instead of orangT'. 

A smaller hhie heetle * (fig. 
very Hat, with pai'allel sides and no 
s[)ines, is found on the riee with the 
Riee ]Iis[)a, and is aKo found \ipon 
sugareane. The life history is not 
known, l)\it is prohahh' similar to 
that of the Rice TIis])a, to whieh it 
is close! V relatk’il. Sweet potatoes 
are infested h\' a. small ooldeii 
tortoise hectic (lig. rloCi), whose flat 
green gruhs feed on the leaf and 
cai'iy their excrement over their hacks 
on a S])eeial inovcahlc [n'oeess. 'I'he 
whole life history is ]iassed on this 
plant as (jh other Cunvol nihid'o -, hut 
the insects are rarel\ ahnndant and 
ilo no liaim. T’he At’hite AWcvil is a 
small hectic-* with the head ])ro- 
ilueed in front, into a. short h<'ak 
(tig. ;h'i7) ; it fet'ds n[!on cotton leaves 

principally and is commonly fomid njwm tlie 
plant. Tf the plant is shaken the weevils 
fall to the ground and lie motionless, sham- 
ming death. If it were a pest, this hahit 
cmd<l Ik‘ made use of to destrov the beetle, 
hut no ease is yet on record of this insect 
being suliieiently abundant to cause harm. 

A similar hnt larger beetle^ is common 
on indigo ; it has a glisteiiing green appear- 
ance, is larger than the AVhite Weevil 
and is sometimes found with it on cotton 
(fig. :ldS). A few other weevils have 
been recoiahHl as feeding upon different 
))lauls; such weevils are common among 

wild iilauls, and aiv rarelv found upon 
Km, 2:iS. , . ' , , ‘ 

Oirc/i tKcriaV. cultivated jilaiits. 1 lie simplest treatment 




Kn.. 2%i. 

Till- While Weeeil. and 

Mze.) 


* 125. Aitlacoithvra exct vata. Halv, (Clin Mtipolida'.) 
^ 1 2*1-. Lepfispa ■pififmati. Hil}. (Clinsoiiielulir.) 

^ 0. ^ yllocerus maculoien 1C (Cureuliouidah i 

* 188. Asfyeus lateraJh. Fabr, (Curcuiionida.) 
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is to shake them off into an open inverted umlnvlla tu- a kerosene tin; 
where they persistently attaek vahuihle plants m ^ardiais, a do-e oi' lead 
arseuiate sprayed upon the plants is snilieient to kill them. The ordinary 
simple butterlly net is a handy weapon a^-aiiist all sueh licet le- ; it is 
described in the appeiidi'c and a lew boys with nets can work has oc aiiiouL;' 
beetles on o-arden plants. 


Flea Beetles. 


Fleas are those small aetise iiiseet' which iiil'e't iMiiiiaii beino' and 


domestic aiiimalsj and are ehanieterised by 
yreat leapiny powers. 

Flea beetles have similar leaiPiii”- powers, 
are nearly as small but lise mi the leases ol 
plants. They are s erv small insect-, n-uall_s 
less than one-eighth of an inch Imi”' with 
the shininj;' appearance ut the usual beetle 
and coloured steel-blue or brown, llnw 
bite small holes in the leases they iiilest, 
o'iviuo' a vers^ eharaeteristie s[)otteil elleet 
which is (piite elearls reeoo-iiisable. 1 he 
spotted leases betray them, and a plant 
with such leaves is almost sure to be in- 
tested eseii it the beetles cannot at lii'st 
sight be seen. These aetise beetles an’ 



Fli-'l lii-i'ii’. l/«7/o/lo/.) 
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difficult to catch. , 

The life history ot no ilea beetle has been worked out in Inna, 
oeneral their larsne are leat-miiiers tiiiinelmg in the t.-sueol the leal 
ijetsveeii the upper and lower epiderims. the larsa tins ' "’J"’ " ^ 
plant, the imago outside. Others are miners in t le - mi m , 

U- ot the plants. These mines are seen as , 

leat, but as they are produced by many other insects be-ide Ilea 

larvic, care must be taken ill rearino them. 

l.v„ Ill iiiiiiii Ilia oin I- M-". »'■" 

Tiii.y mo I'.iiiiiJ IS --mi I : 

ii„i.,i-t.iii.. .■l■..ll^. o i.-i.-m.iia. . .11.1 

ivlicilt I'lllO ill .Slll-'lilll'illt 'lll'l'l- -SlintllVl lltl.ll mil ■ 

Jii, Iiiiiii™i- Sill, yir “ ".1.1.1. nmi. 

wbieh appears in abundanee in the rams. 

■ilso are iudio-o, vegetable ero])H, ete. Itiee 

Limtlierspeeiesitlg.;’: 39 }, and there are doubtless many set to ,e ouii . 
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In i^'cnor.il the presence of these insects inav lie disi’eg’arded unless 
they come in extraordinary nnmhcrs or are infestin<^ small plots of valu- 
ahle exiierimental crops. No treatment nill affect the larvre if they are 
in the plants. S[ira\in;^' with lead arseniate poisons thy beetles ; Bor- 
deaux mixture is ,a specilic for these beetles when properly prepared 
and sprayed on the [ilants. The bag is a useful mechanical method on 
wheat or rice and its effect is eidianced by oiling the inside of the bag 
with keroseiu' or heavy oil. 


Bpilachna Beetles. 

On brinjal (Solanum mdongena), tnria [Ln^a avuta iiijvla), dudhi 
{Lagciiarift vulgarix) and other cuenrhltaeeous 
jilants, and on many wild plants, one iinds 
small round lieetlos shaped like a half pea, of 
a dull red colour with black spots. They feed 
u]>on the leaves, taking a series of bites (df the 
epidermis and producing n very characteristic 
sti|i]>lcd ap[)ea ranee : uith them are often their 
larva’, small oval grubs, yellow and very siiiny. 

These lioetles belong to the true lady-bird 
liei’tlos whicli normally eat ])lant-lice, mealy 
bugs and scale insects; the epilaehnas alone 
are lierbivorous both as larva and imago. 

The life history is similar to that of the rest of the family; the eggs 
are cigar-shaped, yellow, laid in clusters, each egg on end side ]jy side, 
^fr. II aymann found that one beetle laid iSIl eggs. 

The eggs hatch lii aliout li\e days, the young feeding at once upon the 
e[udermis of the leaf. AMien full grown the larvie are one-ipiartcr of an 
inch long, tlattened and o\al coxered with short spines. They cling tightly 
to the leaf and nio\e slowly. They live from three to four xveeks, and 
pupate on tlie leaf, the pupa, lieing attached by the tail. The larxal skin 
is not completely thrown off ; after four to six days tlie imago emerges. 

Tliese insects are most abundant from July to November, there 
being several broods during that time. The beetles live through the 
cold weather and cmerg’e aliout IMarcli, when they often couple and lay 
eggs if a food-jilaut isaxailable. 

As ill all beetles ot this lamily, the\ can hxe tor long periods until 
fresh food is available. They are injurious simpl\- bv dcstrox ing the 
leaves and under favourable eireumstances become abundant. Garden 
crops are injured, held crops practically never. In gardens the simplest 
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way is to de-troy the beetles hv luind-im-kinu-, an ea-y matter when they 
are lew. The datiy,'er is that useVnl lad>-hird l.e.-ths ma\ h.' eolhvted lo 

mi-take, Imt if the \ello\\ -ruh- are 

found, a- well a- the beetle-, it i- fairlv -,ife le 
de-tro\ them. To .iii\ one w ho ha- -e.ai hot h 
kind- of beetle-. tlier<' i- iio (hllieult\ in di-en- 
miiiatino- the e|)ilaeliiia-. In -.'rion- ea-e-, a 
j-pray of lead ar-eiiiate i- a radieal eiire and tin- 
will destroy onl> the epilaelma-, t he benelieial 



Fig. 2U. 

Urrr.irie TlpfUf 


beetle- not eatliiu' the jioi-oned leave-. 


Blister Beetles. 

The beetles ii-ured here are probably familiar to evcaw one who 

1 • , . veiire-eiit the mo-t common 

observes insect life in the plain-, tin.v t.pi..*n , ■ i K 

1 r Uli 1i*r UVt' (.'IKUTM t l>\ 

siiecios of this o-ronp in India. Hb • i i . , i 

* 1 (••*»-»% nvl M iVwlllK't lUM'k lu’iul lUHl 

a somowlial soli luto^-unn. nt, * 

11. 1-11 n.a iit t.i tlu* Mill' "i thr ali(lomi-ii 

thorax, and e } la w uc > v ' in-.a-t. On handling them, 

but look as it they belono-ed < >' _ , 

an acrid yellow li.piid exude- from the .loint- ol tin h ,s n v a, 
an <icim V envoi 1 It and mav be baind b\ 

moderatolv lam-e insects with t-Mod power- ol >"><' >"■>.' • 

motlLiat-ij laioV . 'I'l, in-eet- aniiear m .\nyns1, 

llili; ,lr, JtllnW'V. o 

are prominent in the plains, reeooaiisahle hv t h. .. olon, .n„ 

Blister Beetle' is hlaek with var.ahle batnl- 
of orange across the elvtra; the si/.i ani 
eolourin- are very varial.le, oramre or hlaek 
predominatiiio-. This species i- loinnion 
throu^-hout the plains and fields Iroin Auo-tis 
to November or later. It appears in lai-e 
flio-hts, settlinc? in .o'arden- and de-trovin- 
the flowers of pumpkins, euetimhers, meloii- 
hibisens, cotton and other laroe-flowered 
plants. It is slow in Ihu'l't 

irl I 

the neck reddkh. It s tv.xeet.tl 

. MarJtemacoU,.. I’aH. Cant lan.l.r.J 
S 39. Cantharis rouxi. Cast. (Cautliarn a... 
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similnr in sliape hut, of a dull hronui colour. Tlieso tp-o damag-e a 
"f crojiSj including' sorglmm, rico, kutki {Vdiiictim mihare), bajra 
[Pen'imef.iim tjiphoidcuw), etc., hv destroying 
tlic florvers; large iiumhcrs emerge as these 
crops (lower and settle on the head, hitiiig the 
anthers and stigmas so that seed is not 

formed. 

This results in a large or total loss of 
grain. The attach is very sudden, and 

rcijuircs to he eheehed at once. The insects 
feed jn-ineipally in the morning, hiding in the 
earth or on the jilants during the hot part of 
the day; they remain only a few days and 
again disapi^ar. Idiis form of damage is by 
far the most important caused by these beetles 
and is ohsevved or rei)nrted yearly in some dis- 
tricts of India. 

No other speeii's are known to he destrue- 
ti\e in India although others will ]n'ohahly he 
found to h<‘ so. Several blue species are e<immon in the ]>lnins hut perhaps 
a|ipear at a time when no ero]>s are in llower. 

Till' life histoi'v of these beetles is unknown, hut there is scanty 
evidence that it will prove to he similar to that oi l'hiro]iean and Ameri- 
can s|ieeies. I’ he eggs of two Indian s]>eeies are laid in large masses 
on the soil and active grubs hatch which run about the surface. The 
life histories of those worked out elsewhere are ot extreme interest, 
being passed in the nests of bees or wasjis, or in the eg’g masses of locusts. 
The active larva that hatches from the egg attaches itself to a bee 
and is carried to its nest, or seeks out (he eg'g mass of a locust. In all 
eases known the larval life is a. semi-parasilie 
one, and there is a curious metamorjdiosis in 
(he larval life, the larva as.suming (wo or more 
distinct forms at successive periods. 

Blister beetles are useful in medicine, the 
oil of certain species having (he jiower of blis- 
tering the human skin. The extract of the 
dried beetle is used for this purpose. In India 
these beetles are used in a. somewhat similar manner. In Baluchistan, 
for instance, the “ Gojak ” beetle ' is soaked in milk and the fluid poured 
on the bald spots to cure mange (R. Hughes-Buller) . When the beetles 

* Closely allied to MyJalris pvshilaff^. 
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Brown B/isfer Beetle. 
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attack crops, vi^orovis measures must ke taken at iime in tliem out. 

Haiul-collectiuo' is laborious; active bo\s uitli liand- 
nets will catch far more, and a simple hand-net nl 
bamboos and m\islin is easy to make llin's. (' and 0, 

]1a^■e dSl'l. ' 

hires covered with yrecn material' arc U'cl'nl 
it' the smoke lianas in the crops and the air i' still. 

In the case ot low crops such as rice, the uscliil 
bag can be run through cpiickly, and whcin thin 
are taller, a rope or a stri;) ot cloth can he lived to 
two bainboos and imlled over the ears; M-orous 
measures to worry the insects in the morning arc 
all that is reipiircd and in a tew da\s the seed is set 
and the beetles disappear. In gardens, the banded bcdlc dcstnus 
llowcrs; there is no remedy available but to collect them b\ hand or with 
the net, which is not ditiicult as the llights ot beetles soon pass awav. 

Collected beetles arc easily killed in hot water or in water with a lihn ol 

kerosene over it, 

Palm Beetles. 



Two beetles, ot distinct habits and aiipcaraiicc, attack palms, mcludino 

t he todih , palnis ra and cocoa- 
niit-pahii. I'iacli is dost met i\ c 
III a distinct manner and both 
arc liiiind widcl\ spread o\cr 
the plains ol 1 iidia. 1 he two 
cannot he contused in their 
ap|>carancc or 1 heir w ork. 

The Khiuoceros beetle' Is 
a large thick-set black beetle, 
somewhat o\er two inelics 
long’ and one inch broad ; its 
appearance m best realised liom 

the fioiire 

This insect Hies at night, 

coining into houses attraeterl 
l,v lights. It teeds upon the 
soft tissues of the lialms, 
attacking the unopened leaf 



Fig. 240. 

The Ehiiiocei-os Beetle. 


or the hare of the fruiting 


' 12G, Or^ctes rhinoceros. 
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Ntem and eatiii”' its way into llie soft lieart of tlio plant. In so doins’ 
it iiijuvos the rollod up new leaves, wliieli sliow si^ns of its work wlion 
11 h^\' open, and wounds tlu‘ tiT'e, In itseli d does little liavnr and in 
('e\'lou is ke|)t in clii'ek hy extvaetioii from tlie tree with a stiff wire. 
INfr. ]’. 15. llaio' has re))orfed that lu Kanara thisi lieetle kills the 
l•oeoanut-tree^ oeeasionally and that an attaidied tree yields no toddy. 

Its life history is known to the toddy-tapiiers, who tind its ,<,n'ul) in 
dun£^ heaps and in (leeaviiyo' veo'etahle mat ter. Iheo ruh is an iininenso 
soft white larva, leo-- 
less and of a most 
striking- apiiearanei- ; 
it is ([uito common 
in dung- hoaiis and 
decomposing- \'egeta- 
tion. The heetle 
really does injury hy 
attracting- the more 
serious enemy to the 
palm tree, the Ked 
lYeevil. This insect 
comes to trees wound- 
ed by the Ithinoeeros 
Beetle and lays eggs 
in the wound. For 
this reason it is de- 
sirable to eheek the 
beetle by the de- 
struction of its young 
and by capturing it 
on the attacked trees. 

The Red Weevil ’ is a more sh-nder insect, of a red-browni colour, 
with a conspicuous curved snout, about one .and a half inches long. Its 
life historv is as follows. The weevil lays eggs singly in the tissues of 
the palm-tree by means of her long ovipositor ; these eggs are deposited 
in the wounds made by the Rhinoceros Beetle, in cuts made by tapping, 
in cracks or at the base of the leaf stalk ; in fact wherever in the tree 
the weevibs ovipositor reaches the tender tissues, she lays eggs. In 
Ceylon it is said that the eggs are laid only in trees that have reached 
the fruiting period, but this is not yet certain. The grubs that hatch 
tunnel in the soft tissues, feeding on them and gradually working dow-n 
*141. Rfii/nchophorus si^naticoHis. Chevr. ^Curculionida;.) 
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into the stem ; a large number of eggs are laid in eaili plant and sooner 
or later the plant probably dies. The gvidis when lull ted i>repave a 
cocoon of the tv.isted libres of the stem; Imw the grub in the seclusion ol 
the stem is able to prepare tins cocoon is one ot tlu* inai\ellons tbings 
in the life of this ‘insect. The beetle presently .-niei-es from tlii^ .-oc.-oii 
and comes out of the tree. 

The life history in this case probably oceiipies .me >ear but has n.it 
been a,scertained hi India. The insect is d.'structiie to cocoanut palm 
in Ceylon and the Straits Settlements; aimtlier species w injurious to. 
palms in ■Honduras and the West Indies in the same way. A great 
deal has been written about these insects in these countries, where they 
are far more important than in India. In Ceylon legislation is pnipo.-d 
against them, the law compelling every ownei ot tms to t.iki iiitain 
measures against the weevils. 

All remedies are directed to two ends, to picxent egg l.uin., in 
palm-trees, to destiny all weevils that breed. For tlu- tlrst, the Rb,no..eros 
Beetle must also be destroyed and in Ceylon this is done. t>ecundlx , the 
eiits made by tappers must be so treated that tl... weexils .aiinot lay 
their eggs there; this is effected in Gujarat by smearing the cut nitl. 
the juiee of Euplorhia nerii/olu,. Blaiidford suggest..! a mixtinv .4 av 
and sand for the Honduras weexil, and it is likely that, il axailable, Ui 
would do equally well in India. As it is, .lay must Im ns..l ,.r 
substance which the tapper can .-btam and wbi. li will k.rp tli.' x . i 
from the cut. This treatment must in.-lud.' other . uts and xxonnds, in 
fact all oneniiios at xvbicb the xveexil ..mid lax eggs. 

T„te.r”v''.lu. wooils ,, i. o ..■■.« o.a- -I o-, 

and the legi'sktion in Ceyhm is designed t.i n.ak.. tins .■.mipulsory. A 
tree that is infested and dies is a source of danger to all sine the xx....xi s 
that are in it come out and infest other trees. ^Micre trees are on 
lightly attacked and the attack is seen in tinm, tlie grubs are .■ut 
and the wound treated with tar and mud. IMr. (.leeii m .x ' • 

got better results by treating attacked 1 re..s xx itli carb.m bisulphide an. 

this is deserving of trial in India. 



CHAPTER XVII. 


LOCUSTS, GRASSHOPPERS, SURFACE BEETLES AND 
BURROWING INSECTS, 

L ocusts are prolwUly till' most familiar pests discussed in this 
volume and are licve treated with the o-rasshoppers and other orthop- 
" ternns insects to whicli they are allied. Locusts do no o^rojit a,o'areo-ate harm 
compared with tlie attention tliey .attract, thou"!! the sio'ht of fields 
striiipod hy a locust swarm is very impressive. If money values could 
1)0 .ascertained, any one of the m.ajor pe.sts jn’ohahly does more aiff) re^at e 
damage, wa)rkin<>' constantly, scattered over all India hut not layiny 
waste a tract in the thorough manner of the locust. 
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Surface grasshopper?, which do a great amount <'f harm in India, 
are liere separated from tlie ordinavx uva<-liopp«'vs and di'iawMtl a-< a 
distinct class of ])ost (page -httl'. 

Grasshoppers. 

Among the most common insects are tlie grassliojipers, active iiweet-- 

whieh live in lields and jungles, leaping- and llv ing reaihly when disturhed. 
They are reeog-nisahle most easily hy the very large hind legs, with which 
they leap. Tlie body is hard, not hairy or . ov.-red with s.-ales ; tlu- wings 
project beyond the end of the abdomen and aroften .olonred, the anteiime 

are ipiite short. 

Grasshoppers and locusts together make up one family ol msei-ts. 

It is generally supposed that any large grasshopper is a lo. nst and tins 
word Ts fommonlv used without a eh-ar idea of its true meaning. hen 
an insect belonging to the family .-ailed grasshopp.-rs b.-.-.m.-s exeeedmglv' 
numerous and forms large swarms, which migrab- from pla.-e l.> phn-e, it 
is called a locust. 

There is no difference in st met lire between locusts and grasMoppeis , 
the distinguishing featiir.- of t lu- ha-ust being that, when \ .-ry abniulant , 
all collect together into swarms and move frmn ].ia<-e to i>lai-e. 

There are manv larg.- grnsshop,.ers in India which m-\vr bwin into 
sw-arms and migrate ; only two trm- lo.-iists are known in India, and tlu-se 
are almost identical with the larg.- grassh.-i.p.-rs (pages 11 • 

Grasshoppers .vecir thr.niglmiit Tn.lia. in th.- l-lains, and in th.- hills 
up to the snows. Manv spe.-i.-s live in the b-rests, ...hers in gras, lands 
a few in the er..ps an.l .-nltivat.-d lan.l. Th.- hi.- Inst.iry .d all ,s n.,t 
known in detail, but all hav.- similar habits. 'Hu- b-mah- lav s ,-ggs in ,. 
vn-ound, depositing them in a eompael .•hisl.-r. 'Ihe yaung th.-i la . . 

v^-rv small .active insects which rcsembh- th.- full grown ins.-ets in general 
appearance. Thev have no wings when tirs, hat. lied wn.-h app, -arm > 
aL there have been several moults and the ins.-et is hall gnmn. .U 
all insects the wings are fully dev.-lop.-.! with 

bo remembered that any grasshopper, hovv.-v.i sma , ^ 

developed wings and can fly, is full grown and .-mi 
The number of moults varies with diff.-rcnt sim-ci.-s, rmn i 

second and third thoracic segments, growing 

colourins «! the ye., ns t;.«a»Prc. S h.l 

the full l-rewn ineect ami may ehans. 1 a 

life. This is due to the changed environment ^ 
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])ei'iods or ovon to the phan<>in" colour of the vegetation as the season 
advances. 

In wcneral the yonn« .are coloured green to accord with the green 
vegetation in which they live, and the .adults in greys, browns, and neutral 
tints which blend with Ihe light and shade of the drier grass or vegetation 
in which tltey live. In no gronj) of insects is this form of protective 
colouring so univcrs.al or so beautifully shown. Earely they are strikingly 
coloured and exhibit “w.arning colouration” in conjunction with unpleas- 
ant taste. So far as is known grasshoppers are exclusively herbivorous. 
T1 h‘ period of the life history varie.s greatly and only a few species have 
been worked out. Sonre hibernate as eggs, others as ]rertect insects and 
there may be one, two or several broods in the year. 

The two locusts and the Eiee Grasshopper are dealt with separately 
(p.agcs 21 I and 110) ; a separate section is also devoted to the ground 
grasshoppers which injure erops in a special m.anner. Few other grass- 
hoppers are known to be destructi\'e, though a number of species have 
been sent in as pests or as locusts. 

The Painted Gr.asshoi)per* is a large species coloured in blue and 
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yellow when full grown, found abundantly on the akh plant [Calotroj^is 
spp.). Its young are coloured yellow with black stipples and red sjx)ts, 
exhibiting warning colouration as do the parents. The Black-spotted 
Grasshopper® is a large species coloiu'cd in black, brown and white, which 
lives in the crops and feeds specially upon cotton. The young (fig. 251) 
are green with a pink stripe at the ix)sterior edge of the thorax ; this 
species is found at all seasons of the year, haGng no regular broods. 

^ Poec^Jocera p^cia. F. (Acridiid^.) | *49. Acridinm aervginosum. Burm. (Acridiidifi.) 
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liead and flat antennae. It is green or coloured in a beautiful eombina- 
tion of browns which make up a general ‘ dry grass colour.’ There are 
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T/te iSiioifted Grrts'ihopj^e/'. 

a large number of smaller forms common in tbe plains and still more in 
the hills. None can be reckoned (o Ito specilic pests of special crops. 

The principal safeguard against grasshoppers is clean cultivation ; 
fallow lands should not bear a crop of weeds and waste lands should 
grow good grass. AVaste strips Ijotween fields are a constant danger 
unless fed down or planted with one variety of grass. AVhen grass- 
hoppers appear in numbers in crops, an attempt should be made to trace 
them to their breeding place, which is probably waste land near by. 

Locusts. 

Two species of ‘ grasshopixT ’ come within our detinition of 
locusts, that is, grasshoppers that form swarms and migrate. These 
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uro the Migratory or North-West Loeiist l and tlie Bombay Locust. ® 
' 60. AcridiiifiiperegriiiHui. Oliv. (Acridiida*.) | ^46. Acndiinn succinctum. L. (Acridiida?.) 
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Other species may prove to l>e locusts hut liave not mij^rated iii swarius 
in recent years. 

These two species are constantly eonhiscd, not only with each 
other, but with such insects as the ltlack-s|)otted Grasshopjn'f ami otl'.er 
large grasshoppers, lloth are over two inches in hniLftli aiul hall an 
inch across the thorax ; this eliminates all hut a lew insects in India. 
Green does not enter into the colour seheiiie of either. Ihe North- 
West Locust is a uniform purple red or yellow with no stripes, with 
wings uniformly spitted from base to api‘\ and with iiuleiiti'd liiii's 
round the prothorax. The llomhay T.oeiist has streaks oi eoloui on the 
prothorax and wings, \erv' faint indented lines and is \ei\ v.iii.ihle 
in colour. It can he at once distinguished from the North-A\ est Locust 
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by its stripes and by the absence of indented lines. It will, however, he 
confused with the lll.ack-spotted (irasshopiier whieli v of robuster build, 
eonspieuonsly blotched in black and white, with a large while blotch on 
the side of tile prothorax ; the latter never varies in colour. 

The fio-ures above help in distingiiishiiig the s|)ccics, hut owing to 
the colour" variation of the Lonibay Locust it will alwavsbc coiifn.-ed 
with the other species unless actual specimens are exaiinncd. 

The Norlh-U'cH Loeust extends over Halnchistan, North-A esl 
India, South Afghanistan, Persia, Arabia, Cyprus, and Northerii Alrna, 
with permanent breeding grounds in widely separated localities in iis 

vast area. , i i .i 

From North-West India it ccxteiids in a general easterly and h,ii ,- 

easterly direction over the Punjab, Central India, the northern duision 
of the Bombay Presidency into the UniUxl Provinces, Bengal, Assam 
and as far south as Aladras. 
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The 25erinanent brooding grounds ajrjiear to be in the sand' hills of 
Wostorn llaji)utana, in Baluchistan, Southern Afghanistan and Persia ; 
from tliese 2 'laoes swarms fly over Rajputana into India. This locust 
lays its eggs in sandy places, de^wsiting a single mass containing 
from fifty to one hundred eggs. Tliese hatch in about three weeks and 
the hoppers are at first green, later black. They are said to moult four 
times, hut probably do so more often. Maturity is said to be attained in 
from one to two months, after which they form into swarms and fly. 
Within another two to four months they couple and lay eggs provided 
a suitable spot is found. 

The whole life ajuiarently oecmiies from five to seven months and 
there are in India two broods in the year. There is apparently no 
regularity in the periods of egg-laying, which dejrend upon the amount 
of food available and the local conditions. An insect that migrates over 
vast distances will [irohahly have changed habits in various localities 
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<iiol ^ of (he Loco^f. 

and be dependent uiion climatic conditions. 'Whilst the winged insects 
have the usual habit of flying in swarms, the young form swarms which 
move over the ground and devour all green stuff within reach. In this 
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state the destruction is eiiorniouN since the insects ^triji \vhate\er 
veijetation they eneouiiter. Tlie wini^ed iii'-ects may lie as destructive, 
but as a rule their ravaj^es, bein^ spread over loinvcr distances, are not I'elt so 
acutely. 

A great deal' has been written about tlic Xm•th-^Vcst Locu-.t and 
advantage is taken ot its peculiar liabits to destroy it wholcsile. 'I'hc 
reader should consult tlie long article in tlic Journal of the Bombay 
Natural History So- 
ciety for ISttl (page 
£f 2 ). . 

The essential fea- 
tures of this locust 
are that it has per- 
manent breeding 
places in North- 
Western India from 
which it migrates ; 
that it apparently 
breeds twice a v'ear 
'and lavs its eggs in 

specialsaiidy places, and that the young form swarnis which h,.). I tom 

place to place. It is iKissible to destroy the eggs in the pctmaucul 
breeding places or at least to destroy tiiem when they lay .g'gs in 

accessible places ; it is also possible to destroy the armies of hoppers by 
simple mechanical methods ; these two measures are extcnsucly carrud 
out against this locust in Cyprus and Algiers and form the basis ol 
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methods of checking the pest. 

The Bombay Lvcasl breeds most exteiisixely niur the Western 
Ghats, a line of forest hills bordering tbe sea from the Thana District, 
to Coorg, the chief breeding ground being in the neighbourhood ol (.oa, 
not ill the forest but outside in tlie open grass lands. It also binds 
all over the plains of Southern India in suitable places, and is oui.d 
in Assam, Burma and throughout the whole of Peninsular India. 
Where it becomes abundant, it assumes tbe eharacterist les o a oeiis , 
elsewhere it is an ordinary grasshopper, forming part ol the regular 


iilains’ fauna. ,, , 

From llH- 'Virirn. CIi.Uh il -I'xwl- "i li-m'-'.'. 

Mysoro, lu.tls of XMras, lly.U™l,»<l, ll.o C.-ioral I'rov,,,,.- 

■'“‘hi a„oo,,,so,,lv ra,.o,v. Tlo- loo,,-, „„ 1 , 

in damp places, laying its eggs in wet sml ; it hu s a ma.ss containing 




i.ocusrs, HOPPEU.S, SURFACE BKETEES, ETC. 


:>IS 

about one hundred eggs (fig. 25), which hatch in about six weeks. 
The v'oung are greoi and eoniplete their development in about two 
months (figs. 27, 2S, 257, 25S). 

Eggs are laid witlr tlie first lieavy rain.s in June or July and the 
perfect insect emerges in OctobeT. l'’roin October to 'June it lives as a 
Hying insect ; its colour is at first brown with light stripes, forming the 
‘ drv' grass ’ colour which is protecti\e to it in the long dry grass in which 
it lives. It then lornis swarms and liecoines suft'u.sed with a vivid red, 
which jiersists during’ about four months ; throughout this time it lives in 
immense swarms in the (Jhat forests \intil in A]iril and IMay it scatters. 
In loot these swarms s])read over an immen.se area and in May broke 
up, single locusts being found scattered throughout this area. This is 
preliminarv to eoupliug, which commences with the rains ; the locust now 
assumes a darker colouring, the red giving place to blacks and browns'; 
this colour scheme hides the insect when sitting on wet grass-land or 
soil where it lays its eggs. 

Tlie life cycle ocemnes one year, and egg-laying is performed at 
this special season. The young are found scattered through the long 
green grass during the rainy months and do not form swarms. The 
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earliest swarms are found in October when, as the grass ripens, the insects 
enter the crops, feed there and then migrate back to the forests. The 
forest region is, therefore, the home of this locu.st which migrates only to 
breed or when extraordinarily abundant. 
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The damao’e i*; eau'ed eiitively hy the winded Imii-t--, lii-t ui tlie 
ripening- kliaril' ereiis, later in tlie hillv dwtri<-t> duriiiLr the winter 
raonthhi. 





L»rns/, lnl..r> I hr hi^t 

The niethiKU 111 iiM- a-aiii-I the Xorlli-\Ve>l lan-uM aiv here 
imp(i.s>ihle nwiiig- ei the dilTereiil haiiit>. 'I'lie e-g^ an- raivls hmiid in 
large nunihers and are usually H-aller<-d <>\er a large area. '1 lie yniiiig 
are^’not found in ^warnl^ Imt M-atlen-d in gia--laiid>. The winged 
inseets lly in f.warni> for soxeral nieiillw and live for eiglil nionlh> in all. 
The mea'.ni-er. aelnally adopted against lhi>lo,-iwt included the de.tnu- 
tion of the hopper^ hv mean< of hag- and elot lis, the dcM met loii ol 
.warm- at night during the e.ild weather, the de-tnietioi, of ,-oui.hng 
loem-tshv hand atid the eolleetionof egg-, all under the iiidneenieiit of 
rew-ardspaid for the amonnt eolleeted. The lloiiihar Loeii.t appears to 

have emerged ill iiiiiiieii-e -wai III- in 1 I- and in l.ni-j-tll. .Vlii 

aeeonnt of the latter oiithreak ha- l.eeii pnhli-hed separately . 

Loensts ill India, a- el-ewhen-, are attaehed hy i-aia-ites and 
enemies. Tin- winged indu idnal- are iiife-te.l h> the young ol a large 
red mite' and are para-iti-ed hy at lea-t one and po-Mhly more speeies 

of para-itie flies,^ The eggs are jiarasiti-ed hy an union and a 

dy, are eaten hy grnhs and are infested with a peeiihar worm. Crow.- 

> Milluyi-auiiiia ilumlccim jtt'iiclala. liib' ( XaeliiuKla-.t 
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eat locH.sts and (losti'oy their ej'gs and the ' rosy pastor ^ or bird is 

supposed to destroy a large number of winged locusts. 

It is probable that other sjiecies of grasshoppers will be found to 

form swarms and behave as 
locusts under exceptional 
eireumstanees, but no 
species are known to do 
so at present in India. 
There has been great 
confusion on this jwint 
owing to the difficulty 
of identifying insects 
believed to be locusts. It 
is probably correct to say 



insect 

India. 
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tliat, except in the case of 
small local swarms, no 


excel)! the two discussed above can be regarded as a true locust in 


Surface Beetles and Grasshoppers. 

A number of insects coniine their attacks to young plants just out of 
the soil, destroying the germinating plants as they push above the 
surface and preventing the crops, from becoming established. These 
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pests are of very general oeenrrenee llirougliout liulia hntli in Held and 
garden crops. They form a clearly dt'lined gr«ui]i of pests, im'lnding 

inscit-' of wuloly separ- 
ated allinities, l)\it 
imitiHl li\ t Ill'll’ pei'uliar 
lialiits and iiu-tliod- of 
feeding. 

.\11 are adapted to 
Ining on tlir surfaoe 
of t he soil ; most are of 
the dull lih'wn colour of 
the freshly jiloiighed 
earth and ari' dillioull, 
Fio. 2G1. to lind when at rest on 

Si'rface ir^cril. .) 

elude the surface heetlesj small earth-eolonrr'd weevils, not eyi-eisling one 
ipiarter of an inch in length, similar to the sjieeies tignred here: also the 
surface grasshoppers, which are cither fljittened, with a rough njiiier 
surface and exactly I'arth-coloured, or they tire similar (o the common 
grasshoppers hut coloured in hrowti so as to esea])e notice on the soil. 

The beetles liye on the soil, hiding in ertieks, under stones and in 
burrows ; they emerge dtiily and feed 
on the young plants, being \ery abund- 
ant at the time when the kharif or 
rabi crops are sown. Their life hi.stories 
are unknown, the grulis being probably 
liorcrs in wild plants. The grtessho])- 
pers are similar in their life histories to 
others of this group; they lay eggs in 
the soil, from which the little hoppers 
hatch; the whole life is passed in the 
fields and under favourable circum- 
stances they become very abundant. 
iMost brec*d rapidl}' and regularly, witli 
several broods, but some appear only 
at regular intervals such as once or 
twice in the year. All are herbivorous, 
and their ravages in the established 
crops are not observed as they are 
not sufficiently numerous to do harm. 

They are injurious to germinating 
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A commoii Gron iid^BeetleJhal feedn 
on l^fives find is mis/dfeen 

for a pest. {Magnified.) 
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frojis fiwin" lo th(' ]>i“culiar oondilions ; InrLCf nvoas of land arn cleaned, 
weeded and sown ; then' is no food in the ili'lds bnt ilie irei'minatinQ' 

si'eds, which offev a peculiarly 
(ein])liii'4' diet fo these insects; 
a lew insects can destroy a 
ver\' lai'o'e iininher of these 
ti'iider shoots Mild lh<‘ destruc- 
tion heeoiues very serious; 
fill' crop is resown and ao'aiu 
eaten. The dislrnetiou of 
successive sowino's and the 
dehiv in estahlishiiig’ the 
<-ro]i may jirove very serious, 
and there are many cases where 
the crojis cannot he estahlishcd. 
The attacks are move general in 
rahi sowings hut occur in kharif 
sowings es]ieoially when heavy 
rain has not checked the insect.®. 
Karl\- sowings are most attacked 
under some conditions, later ones 
under others, which is a matter of climate and rainfall. 

"Wheat, harlcy, oats, opium, tobacco, mai/.c, sorghum, cane, gram, 
cotton, minor millets and vegetable crojis arc all attacked, and these 
insects have been observed or reported from widely separated districts of 
India. The number of s|)ccics concerned is not iully ascertained and it 
is unnecessary to ihstin- 
guish them. 

The methods of treat- 
ment vary according to the 
nature of the crop and the 
insect. One general |ire- 
ventive is available in 
almost all cases, which is 
to provide the insects with 
alternative food so that they 
will not eat the seedling.s. 

The common weeds and grass in the held will provide this where it is 
possible to defer weeding until the seed is well germinated and estab- 
lished. TVhere this is not imssible, another crop can be sown lightly over 
the held so as to germinate earlier and provide food. The cultivator 
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of opium ill some parts of India sows muslard witli lii^ opium to protect 
the latter, weediiio' out the mustard wlien no loiui'er rei|uired. Sow in”' 
maize with cotton, or soro-lnim and maize with eaue effect- tlw same 
ohjeet. Tlie jn’aetiee of sowiiii;' mixi’d si'cds in irrigated )'lot- -er\ e- the 
same purpose, tlie valuahle plants hiaiur proteeteil li\ the den-i' Lta'owth 
xvhieh is reinoN ed a- sOon as the jilant i- estalih-lied. 

Ill (ioiida (Oiidh') the opium eultiiator i- said to strew chip- ol 
pumphiu throuo'h his Held to attract the hectic- whiih Lt'atlua’ there and 
are destroyed. This is t lu' simplest and most rational imthod, whem ier 
it is pissihle. Ill the ease ol e'l'asshoppi'r- oiiK , the ordmarv har;' and 
frame can he run o\er the Helds to sweeji up thi' orassho|)pers when 
the seed is sown, d'his ___ 

saiy e^ | ^ 

rupees tor bao’s and ail anna 

or so an acre for lahour is I n.. 

. , 7'/,, -.eel./ (/', .o, . 

rvcll worth incurruii>' wJieie 1 1 /„,, /" .. <■ ) 

Efrasshoppers are ahundant. 

Eloodiiio is useful where it can he praeli-ed, a- in 0)1111111 eiilt i\ at ion, 
the weevils and o.ra-shoii|iers both heino- eai>tur.'d or drowned. Trans- 
planted tohaeeo Has heeii i.rescrved l.\ si.ra>in,u- the |.lants with tend 
arseniate and hv dipiiino the seedhii”-s hefore traiisiilaiitino in the mixture 
of lead arseniate and water, 't'hese ,, hints are then |, ,Nonon- and destroy 
the o'rasshojipers on a laro-e scale. 

In the ease of maize, soro-luim, can.', and similar ero).-, droiiiuno hme 
and lead arseniate inixtiiri' into the heart of ea.-h |ilant is al-o elleetive 
and even dry mould has a -ood elTeet, the hectic- then not eatiiio the 

delicate inner shoot of the "'rowino- jilant. 

The practice of hurnino' ,,ih land- ha- i)ossihl,\ some \alue in the 
destrui'tion of these hectics which are hidino- 111 the soil ami would 
destroy the seedliiio-s. (ienerally siH-akin- it 1- adMsahle, "dieiiever 
ixissiblo, to sow a traji crop orpro\ide some alternatne food lor both 
weevils and grasshoppers; this cannot of course he done alter the ero,. 
is up and is being injured, hut the iiisc ts can he aiitiei|iat.al in the 
following season if this precaution is ado].ted in tune. leretei 

grasshoppers are known to bo abundant, they should he sw e,.t ii). about the 
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time tlie crops are sown, toj^etlier with tliose in neighbouring strips of 
grans. Tf notliing else can be done for tlie weevils, they should be 
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provided with food, cron if it be only heaps of green fodder laid about the 
fields ; large numbers eau be captured in tliis manner and the ingenuity 
of the ryot is cpiite ecpial to finding out the most satisfactorv snbstaneo 
for this purpose. 


Crickets and Root Insects. 

Many inscets live in the ground forming burrows which ramify 
below the surface and open at one or more points. These are ]>rineipally 
crickets, insects which are closely allied to the grasshoppers hut live 
below ground. 

-i IMany species occur in India, whose distribtition is not yet accurately 

ascertained. Only the larger 
burrowing species are known to 
he injurious, possibly because 
the harm done by the smaller 
species is not attributed to the 
right cause. These insects make 
burrows which descend to some 
distance into the soil, always wdth 
openings at the surface ; the 
nature of the soil, and the height 
of the sub-soil w’ater exercise an 
influence on the depth of the 
burrow ; the distribution of 
the various species appears to 
be limited by the occurrence 
of the particular soils they need. They descend deeper into the soil 
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The Digger Wasp that preys upon the Big 
Cricket, 
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in hot dry weather, eoming up in the rains:, either owing to llie vise of the 
soil water or because the surface is then moist and cool. 

The life histories of the Indian sjieeies have not been investigateil 
but are probably similar to those of other species. In tlie groii]i in 
general, eggs are laid in a central chamber in the ground, a large number 
of small round eggs being deixisited in a mass and oared for bv the 
parent. The young that hatch are active and sooner or later start tlieir 
own burrows; they pass through tlie usual moults. The food is largely 
vegetable but not universally so and it is iwobable that certain sp'eies 
are mainly or wholly insectivorous, driving their burrows, through the 
soil in search of the insects. The large brown cricket ’ (tig. 2t>(i) is 


n 
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herbivorous, making very large and extensive burrows ; it comes up at 
night, cuts off plants, and descends with them to its burrow. This 
species grows to a great size and is common in Eengal, Hihar, Assam 
and Burma.' In the rains it is driven up out of its burrows and the 
crows then destroy a large number. Ibis insect is al.-o preyed uixm by a 
metallic green Digger Wasp (tig. 2(i7), which stings it, lays an egg on it 
and buries it in its own burrow. In spite of this cheek the in.sect is a 
common field and garden pest. Another s maller b rown species* with a 

‘ 51. Srachyirypes achalinvt. Stoll. (Grylliilie.) 

’ 2V2. Gryllodea melanocephalu). Serv. (Gryllius;.) 
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black bead is reported to be destructive to sor<»bum in Upper Sind and 
to crops in Sbabpnr, Punjab (fig. 268). 

A widely distributed species is tlie two-spotted cricket,^ a black 
insect with a yellow si^ot on each wing (fig. 209). It occurs in various 
parts of India and bas been found attacking a variety of crops. 

In addition to the injury done by cutting plants, these insects are also 

injuriotis to the roots, cutting 
through the roots in the course 
of making their burrows. In 
the rains, when their burrows 
are near the surface, this form 
of damage may be extensive. 

The Mole Cricket ^ is 
particularly injurious in this 
connection, though there is 
some reason to believe it is 
useful in destroying insects, 
and that it injures the plants 
only when seeking for pests. 
This insect is noticeable for 
the beautifully adapted fore- 
legs and prnthorax, the fornuu- 
broad and toothed for digging, 
the latter round and hard for 

forcing through the soil : the 
Fio, 2G9 . . 

The Tieo-spofleil Criekef. {Snlenil size.) abdomen is peculiarly soft. 

, This is a common insect, often 

found at night in houses, drawn there by the lights. 
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The Mote Cricket. 

* 185. LiopryUns himacnlafus. deG. ((iryllida?.) 

2 260. GryllotaJpa africana. Pal. I?. (Gryllida?.) 
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Another formidalilo hnrrowina; insert is not strictly a erieket, hut 
plaeed in the next family ; it is known in Bchar as the hhi'nra^ This 
species makes burrows in the soil, usually near rivers and streams ; the 
yountr are similar to the full <>-rown inserts hut not win^etl ; the 
appearance of the wino'cd insert with its most formidahle jaws is most. 
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strikintr. This insert has hern reported as injurious to the roots of 
plants "from several disfrirfs of India, rut tin" throiu--h the roots of rrojis 
in its search for inserts. Normally it lives near runniu" water and is 
not harmful, hut exrrptionally it infests (irlds ami dors much injury to 
valuable crops such as toharro. Its distrih\ition is limited, Assam and 
Behar hein" the localities most infested, hut it has also hren found m a 
few widely separated localities in India. 

Burrowing crickets are extremely dilTirult inserts to check, no gorxl 
method of destroying them having yet been found. Species that rat 
crop plants can be poisoned, the attacked crops being sj.r.ayrd u it h lead 
arseniate. The crickets take the poisoiual food to their burrows and are 
there killed. This is effective and simple, a great diminution iii thru- 
numbers promptlv taking place. Flooding out is pos.sible under rertaiii 
circumstances and is the most radical method, the crickets being driven 
to the surface and killed by crows and other birds. Digging the rrirkets 
out is a slow and laborious method, but the only one av.ailable in some rases. 

These insects should not be confused with the common inserts 
which live outlie surface of the ground and never burrow; the group 
is a large one and only the burrowing species are really harmful. 

’ 170. Schizodactylvs monstruosus. Dr. (Docastidte.) 

2 
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Termites. 

A group of social insects, commonly termed white-ants, which live in 
nests usually made in the ground. Structurally there is no relationship 
between the termites, which are Neuroiifera, and the ants, which are 
Ilymenoptera j in their habits there is a close resemblance, with clear 
distinctions. Termites shun light and never willingly expose themselves 


Fio. 272. 

WinqUss Queen, often retm-n to rest, the aldomen distended with egrfs. 

to it The nest is usn.ally underground and from it passages run 
throu-h the soil to trees, buildings, etc. The nest often projects above 
the o-round and is made of chewed vegetable fibre; it contains many 
chamliers and passages. Within the nest the sexually mature indivi- 
duals live, the most important of which is the fpiccn who produees the 
eo-o-s. A colony of termites usually consists of one or more fully deve- 
Imed queens, one or more imperfectly developed queens, and a larger or 
smaller number of males : males and females alone are winged at any 
time. The larger part of the colony consists of smaller undeveloped 
insects termed workers or soldiers, which never become winged or sexually 
maturl These leave the nest and collect food for the whole colony. 

Unless the actual nest is 
found, only workers- and 
soldiers are seen and it 
is these which destroy 
houses, eat crops and 
damage trees. The nest 
may be a long distance 
from the scene of destruc- 
tion, the termites com- 
mimicating with the nest 
by means of a covered 
passage or a tunnel. 

At certain times of the j'ear, enormous numbers of winged termites 
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come out of tlic nests; these fly for a sliort time and tlieii lose tlieir wiii^^s. 
They are full-grown males and females hut they are not I'ullv developeil. 
The greater numberj if not all, of these i>erish, the wings falling olt \erv 
readily and the insects being eaten by their minn'ianis om'inies. 

The food of the termites consists of vi'getable matter, normallv of 
dead dry timber but also of living plant tissue. It is still an unsettled 
point whether all termites nill attack a sound healthy li\ing plant; 
they will attack unhealthy li\ing jdant tissue, c.y., a cut sugarcane, and 
it is certain that some will actually i-at a sound healthy ]ilant. In 
general the* termites are injurious in btiildings, nhere thc\ uttcii\ des- 
troy wood, leather, ]>aper and similar materials. They also aftack mango- 
trees in parts of llombav and the Central l*ro\inccs; the cliilli crop ol 
Gujarat is much attacked as also is sugarcane, wheat, ground-nut and 
other crops in many parts of India. Excciit ionally otlicr crops ari‘ 
attacked, often when in the rainy season the ant^ arc drixen n]iby the high 
level of the soil water and have to llnd bnid close to tlu‘ siirlace and not 
in their usual haunts. 

Termites are rarely seen to be attacking a plant or a house until 
it is too late to take 
steps against them ; 
they make a tunnel 
from their nest to the 
object on which they 
wish to feed. Should 
they have to cross an 
ojxm space or go up 
a wall, they make 
a covered way. Having 
reached their objective 
they eat into it, remov- 
ing the tissue and leav- 
ing only a shell. 

The treatment of white-ants dcjiciids ujion tlic circumstance.^ of eacli 
case. The following methods are applicable in sjiecial cases ; 

(1) If a field is infested with white-ants, search for the nest, dig fl- 
out and burn it, taking especial care to destroy any large indniduals 
found in it which may be (picciis. 

(•2) If the nest is found but cannot be dug out, jour in i arbon 
bisulphide, kerosene, sanitary fluid, or cxcii abiindanic ol hot 
This will destroy the nest and if the cpicens are killed the colony will 
be destroyed. 
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(;3) Where whitc-ants are prevalent, the woodwork of a house 
can he protected by a liberal application of any form of arsenic to the 
door-frames, window-frames, wooden pillars or any exposed wood, as 
well as to the floors where this is jxissible. Several forms of arsenic 
are procurable in the bazaars (white arsenic, samhul, somal, sanka, etc., 
yellow arsenic, hartal, etc.), which can be ground up very fine, mixed 

with water and poured on. If the 
floors of all buildings were treated 
with a solution of white arsenic 
(formula No. 14) before the top layer 
is put on, no white-ants would come 
up through the floor at any time. 
Termites will not eat through anything 
impregnated with arsenic and will 
leave their tunnels if a solution of 
Kio. 275. arsenic comes near. In these eases 

~ -t »«= 

their covered ways, and will then enter 
the building if possible. No application of arsenic will check this. 

(1) If a house is infested with white-ants little can be done. If 
their tunnels or entrances can be found, this can be destroyed and the 
places treated with arsenic. If tliey have a nest outside and come into 
the house, their entrances to the house should be searched out. Fumi- 
gation with hydrocyanic acid or carbon bisulphide is as fatal to termites 
as to all other insects, and where possible every infested building should 
be fumigated, scareh made for the termites^ tunnels and their future 
entrance prevented by the use of arsenic. 

(5) In fields infested with termites, crops are occasionally attacked, 
especially sugarcane, wheat and ground-nut. If the nest cannot be found, 
the termites can be discouraged before the crop is planted, by cultiva- 
tion. Such crops as sugarcane, planted from setts, can be protected 
by the treatment of the setts. A cane sett dipped in sanitary fluid, 
strong soaji or copper sulphate {tutiu) solution or crude oil emulsion, 
will not usually be attacked by white-ants. This is a very simple and 
entirely cfiectivc treatment. Such vegetable substances as castor cake, 
asafoetida (Jiiny), dckamali gum, etc., arc less effectual but still have 
some effect in deterring white-ants. 

Similar but less lasting results follow from the impregnation of 
the irrigation water with small quantities of poisons. It is necessary 
to use those which will have no jrermanent effect on the soil or crop. 
Crude oil emulsion, sanitai-y fluid, kerosene oil, pure or in emulsion, are 
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effectual if introelucecl in small qviantities to the iiiTg-atiou water. The 
simplest pi'oeedure is to put a hag' of the solid, or a tin of the liipiid in 
the water ehannel so that a small projiortion is carried along with the 
water. This is a practice in Gujarat where a mixture of akh (Cdlo/ru/nn), 
k/iursani (Niger seed), nim cake and castor cake is 

placed in the irrigation channel in the helief that the white-ants will not 
attack the chillies. 

In some eases nothing can he done to discover or destroy the nests 
of the termites and no certain method has yet heen lound ol dii\iMg _ 
away the. pest. Good results have been ohtained with a top dressing of 
manure but the best application has not yet heen touiid'iior lia\i' the 
results been sufficiently uniform to give reliable methods. It is probable 
that methods based on this or a similar principle will pro\e to be effi'ctiial 
in temporarily checking the ravages of white-ants in grow iiig crops and 
we may hope eventnally to be able to free land from termites wholly or 
for long periods. 

(6) Trees that are infested with white-ants can be tempirarily cured 
by the application of kerosene to the bark, or of kerosene emulsion, 
tobacco decoction, soap solution, etc., to the roots. In Gujarat mango- 
trees arc painted with red ochre (oxide of iron) called gm', to deter 
white-ants from attacking the trunks. Good results are repnled Ironi 
the Central Provinces in the treatment of wliite-ant-infested trees 
with Gondal fluid, and better results liaxe recently been obtained with 


sanitary fluid. . 

(7)' Termites are attracted by farnnard or stable manure lliat is dry 
or insufficiently rotted. The digging into the ground of iniin'o|s.rl> 
prepared farm vard manure is a source of white-ant attacks, the ins.rts 
comino- lirst to feed on the manure and when that is evtliaiisted attacking 
the roots of plants. AVhen termites are i.revalent the greatest care should 
be taken to apply only well rotted manure. 


Injurious Ants. 

\t least one species of true ant is known to attack healthi living 
„h„'ts both in Ceylon and India. This is the common blind brown ant, 
ff which the eimrmous male, as large as and similar to a wasp, comes. 
Into houses at night, attracted by the light. ^ The nest is underground, 
the workers behaving like termites and tunnelling through the .,il bi 
the roots of plants. We have been able to eo.it.rm the observations of 


1221. Ilor^d's o/ ie/)/rtb's. Westw. (turmiciila;.; 
2 See figures 54-55 of l>. labia'.us. 
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Mr. E. E. Green in Ceylon that the workers actually eat sound healthy 
plant tissue. Cauliflowers, cabbages, artichokes and other vegetables are 

attacked just below the soil and completely 
destroyed. As these ants are usually carni- 
vorous the habit is an exception. In the case 
observed, the addition of a small cpiantity of 
crude oil emulsion to the irrigation water drove 
them away. 

A second injurious ant is the harvesting 
ant,* which gathers seeds especially of kangni 
{Setaria italica) in the galleries of its nest. 
This is a moderately large deep brown and 
black ant, which makes extensive nests in the 
soil ; in the Punjab these nests are shallow and 
easily dug out ; other observers in India state 
that the nests are very deep and this depends 
probably upon the nature of the soil. The 
worker ants bring the seeds one by one to 
the nest and store them in granaries. As much 
as a pint of seed may be found in a single 
large nest, and as the nests are in some cases 
numerous, a considerable cpiantity of seed may 
be destroyed. The nests are reaclily traced and 
may be dug out ; the application of hot water destroys the insects, and 
the mere filling of the nest with water will be sufficient to drive out the 
occupants. 



Fig. 276. 

Bi'OH'n Anf icorker^'. 
{Ma^nijied and natural size.) 


' 262. llolcomyrmex scahrkejis. Mayr. (Formicida).) 




CHAPTER XVIII. 

SUCKING INSECTS. 

T he di&tiug-uisliinif cliaraeter with tlu'>o insects is tliat tliev siu k the 
juice of plants. Tlioy are Hnniptcra inarkeil hy the ])i'eseiue of 

tlie sueterial ]n’i)hoseis. Fur siieli 
{)e.-ts we must as a rule use special 
remetlies. 

Suekiii"' insects iiichule praeti- 
callv twu larks' classes uith inter- 
mediates; there are the active I’lant 
liu^i which run almut the plants 
and suck any part that attracts 
them ; then' are also the Scale 
liiiccfs and other “ Plant Para- 
sites”, which Ik themselves down 
and never move. The lormcr may 
leave im trace of their \iork, 
simply in-ertino’ tlicir prohoscis 
and I'eedin^- when' tln'V will; the 
latter are lived and local. Metuoen 
the two are the /ihntl hce, which 

behave as the plant parasites 1ml 
share the mobility of the plant 
bugs. This is a fundamental dis- 
tinction when one regards the 
insects from the economic point of 
view and entirely alters the eharae- 
ter of the treatment possible for 
each form of disease. 

Plant Bugs 

Among the occasional pests of 
Indian crops, the plant bugs are 
of common occurrence, doing in 
the aggregate a considerable 
amount of harm which very rarely 
becomes apparent. These insects 

live upon plants, sucking the juice The PainUd B.,. 
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.'inrkiii/j moufh'poi'fa of liennp- 
tot'd ; thd upper one hatf the 
viii'i'Pil hcdk of the pre lace )i(s^ 
the lotrer thdt of the herlurot ' 
oes hupn. 


i'l-oin tliu leaves, tlie stem or the fruit; many species are known in 
juiiyles and waste lauds, a few of which attack crops or <jarden plants. 
Thc’lled Huu' and the Dusky Ihiy: of cotton (page 101), the Maize Fly 

and Cane Fly (page 111), and the Rice 
Bug (iiage 11(5) are examples of plant bugs 
whitdi attack only specific crops and are 
spevial ix-sts. A number of other species 
attack crops occasional!)-, though feeding 
hahituallv upon wild plants and only enter- 
ing the crops when they have become 
exceptionally abundant. 

The life history varies with the species. 
Fggs are laid on the plant or on the ground, 
the little bugs that hatch resembling their 
liarents in general form. Bug eggs are 
easilv recognisable, being’ laid in little 
clusters on the leaves in many cases; the 
eggs are often cylindrical with neat lids 
that open when the bugs emerge. There 
are a number of moults, the wings appear- 
ing at the pciiultiniati' one. The bug extracts food from the plants by 
means of the beak, a slender tube provided with sharp lancet-like instru- 
ineuts ; the end of the tube is applied to the plant ; the lancets woik up 
and down till they pierce the tissues and the 
sap is withdrawn by suction. After feed- 
ing, the bug withdraws the lancets and 
moves on. 

Plant bugs form a large grou]> iMlh very 
varied habits and \ery diverse form. i’hc\ 
arc in all cases recognisable by the beak, a 
straight sharp tube which extends from the 
head along the lower side of the body. 

Other bugs that feed upon the juice of 
insects are predaceous, having a poisonous 
bite. One of the larger predaceous bugs 
comes into houses at night, altracted b\ 
lights, and if handled, inflicts a very painful 
bite. These predaceous bugs can generally 
be known at once by the form of the beak, which is short and curved ; 
whilst in the plant bugs it is long and extends straight between the 
legs (see’ fig. 2711). This is not invariable as some of the true plant bu 



2'he Cinchona Bup. almost ide i- 
fical (ctfh the Betel T''ine Bttp. 
{Mapnifiel.) {From Distant.) 
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are predaceous on oecabiou, but praetieally any Iuilj with a i\ir\ed beak is 
predaceous and therefore useful. It is unnecessary to mention a lar^e 
number of species of buos^ the examples dealt with abo\c beiu”- snllicient. 
The moseprito^ blit^ht of tea is perhaps the best known in India. Coffee 
berries in the Nilgiris are suckl'd 
by a small brightly coloured 
plant bug ' which is common 
also in Ceylon. The ^lotato 
plant is the favourite food-plant 
of tht; Green Bug/ a w idely dis- 
tributed pest (fig. 190, page 108). 

^lustard and rape are the food- 
plants of the Painted Bug,* a 
small brightly coloured species 
very abundant in the plains 
(lig. 278). Maize, sorghum and 
millets are found to harbour a 
bug,* coloured in grey, brown 
and black, which infests the 
heads but does no harm (lig. 

277). A closely similar species ■ 
with sharj) spines on the edges 
of the thorax is common in the 

crops but is apparently wholly 

, ^ Thf a Hint liC<l Ihof. (l-'ioiii 

predaceous. 

The betel Miic is infested with a slender reddish bug," which Hies from 
leaf. to leaf and feeds by sucking the epidermis on the lower side. \N lierc 
it sucks, a spot is formed which in time decays aii’l sjioilsthe leal. This 
is a more serious pest, the loss to the crop being a large otic in many 
cases. In Low'cr Bengal the Giant Red Bug" is bclicied to be a pest, 
probably on account of its very \ivid colouring, but it is not known 
seriously to injure any crop. 

A small greenish bug is commonly found u])on the liciulsof ihecliolam 
[wrghurn) and cumbu [Ittjra) in South India, sucking the milky gram 
(fig. 282). This is not an unusual form of injury, but it is rarely reported ; 
in^parts of South India it appears to be particularly common and the 

' 107. Aiileshit rn'rt'afii. t'. (Pentatomiila'.) 

= 2'3. yezara tiri'li'la. I.. (IVntatomi'hc.) 

3 1G9. Bayraila pida. F. (IVntatniiiiU'.) 

I '^2'i Arfoiiost-’elis uuhilu. I. tPentatoiniiUe.) 

^ G. 110. Cant hecona ftircella/a. Wolff. (Peiitatouii'iaj.) 

" 2o. Bisphinctui ap. (Capsiilif.) 

1 1236. Lo/iila ffiaiidis. Or. (PjiTliocoridie.) 
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buo' is ,1 somewhat serious occasional i»est.' Another small dusky 
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The Vhulihn ///'//. [Ma^nnfteiL) 


bug ^ is ivjxirted as a pest ; tins 
is closely allied to the notori- 
(uis ehineh hucf of the United 
States, hut there is no accurate 
record of its bein”’ a serious pest 
in India (fio'. A peculiar 

form of injury is caused by bug's 
which gather on the threshing 
lloor and suck out the seeds of 
sesamum and other oil crops. 
The princij)al of these bugs is a 
small brownish insect,’ common 
in the plains ; it also attacks 
the seed on the growing plant 
and may be reckoned a casual 
pest to oil seeds in general 
dig. os.i). 

Other species have been re- 
corded its injuring crops but 


cannot prohiibly rank a.s pests in the broadest sense of tlie word. 

The method of capturing the Ketl Cotton Hug (i>age lUO) is applicable 


to many other bugs, which are easily collected 
by hand in the crops. If this is done in good 
time, 111) harm resvdts and it is only rarely, 
when favourable conditions occur and nothing 
is done to check them, that bugs become des- 
tructively numerous. The betel vine grower 
catches his pest by hand, crushing it in a 
folded leaf of the plant. In the casi' of the 
Painted ling and similar insects, the eggs 
are very easily collected and dcstrovetl, and 
the jx'st would be most simply checked in 
this manner if the cultivator was familiar 
with them. 

In sjHJcial cases it may be [wssible t<' use 
contact jx)isous, as when the heads of eholani 
are dipped or wetted in kerosene emulsion to 



Fig. 2b3. 


Atiofher Grain-Si'ckii’f^ 
[MiVinified,) [From iJisianf,) 


* 222. CaJvcuris aHijttstafns, Leth. (CapsuUv) 
2 BJissus f^ihlus. F. (Lj-gseKisc.) 

’ Aphams sordidm. F. (Lygaiulae.) 
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prevent the bugs from gatliering in tliein tn eat the vitiing tjrain. As a 
rule no insecticides can be used against tlie-e hard IniLfs at a sullieient 
strength to kill them, but only to drive them awav m- to make the plant 
distasteful to them. 



Green Fly and Plant Lice (Aphidie). 

Plants are often found to 1 h‘ eoven-d with colonies of tin\ blai k 
or vellow insects, which chistiU' thickh’ on tlic leaves 
and twigs. Such plants, as a rule, have an nnln alllit 
apivoarance and the lower leaves are covered with a 
sticky substance. Tliis api>earanee of the leaf and 
]ilant is a svinptoin of one oi the sucking insects 
deseribevl here; if the little insects inovi’ about, 
are not covered with a s«aly covering and havi' t la- 
two little tiiln-s ])rojeeting from the abdomen (see 
fig. Stst'i), then it is safe ti> eoneliide that the insects 
are plant liei-, also known as green lly or aphides. 
The insects are small, the largest not more than one- 
tenth of an inch long; each has three jiairs of legs, 
a sharp suctorial beak, eves, and teelers; there aic 
also the two short tubes or knol)s which jiroji-el from 
the upper surface of the abdomen. Some are winged, others nnvvinged. 

The life history of these insects varies verv much according to locality, 
climate, etc. As a rule, the colonies are eoiiijiosed 
only of females which may be winged or itiivvingcd, 
and all of which inoduce young alive, all teinales. 

(Males are not found and the young attain inatnrity 
in a few days from birth, when they too bring 
forth voung. The rate of reproduction is thus 
enormous, the colony increasing very ra|iidly in 
number. 'When the colony is small, it is found that 
the females are nnvvinged; later on winged indivi- 
duals appear, the wings forming gradually as they 
do in other insects which have no metamorphosis- 
These winged females tly from ]ilant to plant spread- 
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The Indian Chinch 
Jiiiff. Immature 
farm. {Mar/nifinl.) 
[From Distant ) 



ing the colonv' over a large area; vvherevt-r tlu-y 
settle down thev found a fresh colony and tin- rate 
of multiplication and spread becomes enormous. 

This occurs typically in the species which an- found attacking crop 
in India, and it is probable that at particular sc-a.sons of tin- year, mah-.s 
arc produced and a sexual generation found. The lib- history of no 


Thi Til-nrril Itug 
{ M'liiYiififl. I ( From 
Difitnnt.) 



■’.■58 


SUCKING INSECTS. 


ludifin spooios lias boon tracotl tlironwlinnt the year, but on analogy with 
spocios clscwboro, tlioro is probably an alternate generation on another 
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food-jilant. Those inseets injure plants by the enormous (piantity of sap 
they extract. 'I'lioy .also excrete' a sweet lii|iiiil wbicb, falling on the 
l('a\es below, makes them sticky and shiny; this appearance on the plant 
is n'cnerally familiar in India. Ants and other inseets are fond of this 
liepiid and come to the plants to obtain it ; ants obtain it direct from the 
plant lice and it is well known that some ants use plant lice .as we do 
cows, not only “milking” them but pre]>nring shelters for them and 
earing for them. 

Plant lice attack plants more often in cloudy weather. This is 
due partly to the fact that the wingetl inseets fly in cloudy weather .and 
so spread, and partly to the more unhealthy condition of the plant. 
As a rule, too, plant lice thrive in damp we.ather or when a moist wind is 
blowing; a dry hot wind often kills them so that their occurrence on the 
ero])s is largely a matter of cliinatie conditions. These conditions are 
not as \ et fidly understood and plant lice sometimes thrive best in the 
absenee of rain. Not only climate, but the condition of the plant 
affect the occurrence of plant lice and the latter is a subject that has 
not been investigated. Plant lice attack several crops in India and are 






destructive to some of tliem. The Cotton Ajiliis is denlt nitli ahovi' 
(pa^c 110). Other s]>eeies attack tor and le^-tmiiiions plants,’ mnstard, 
rape and cruciferons crops,' sorn'linm and luai/.e, wlieat, indiLjo, etc. All 
are destructive* wlien eireuiustanees are faMmrahle, and a ImiL;' spell et 
cloudy weather will hrini;' tliem mit u)><>n the emps. 

An important, feature in tliese attacks is the \ luonr el the plant ; a 
strone' hoaltliy plant resists attack and is h-ss hahh' to it ; an e\otii' 
plant, not fully acclimatised, siitfers more than a lianh indiovnous 
varietv. Crops oTowin”' under had conditions, with too niinh moist me or 
on exhausted land, suffer far more than the same ]ilant^ orowino under 
fyood conditions. As a rule, an attack of ]ilatit lice is prodia ed lo these 
causes and only a removal of them effects a cure. 

The artificial reimily for plant li. e is siiraxino, a perfect 1\ etlii ieiil 
and simple husincss which should he carried out on eNju riiiiental laiiiis. 
It is not at present possihle to introduce it into General use and will ne\er 
he, until the cultivator is aide to watch lor his pests and cheek them at 
the start. A field once thorouodily infested with aphis ,an he cured ..nl\ 
hv a eonsiderahle expenditure in lahoiir and iiiseetieides, an cNpeiiditure 
exeeedino- two rupees an acre under the best is.ssihle iMuiiht mns. The 
actual destruction of the first colonies of the idaiit li.v la ^praMiio i' a 
matter principally of wat.difulness, the tiee.-sar> material- . ostino Imt 

very little ; hut this requires an intelli- , 

t^(*nt foresio’ht and mindi etire in tindino ^ 

and thorouohly desti'os iiiLt' ’he first eido- 
nies. As a rule nothino' can he done to 
check plant lice hei'aiise the matter i- 
not taken in time ; the ad\er-e ehmatie 
{•onditions cannot he altered; tlu' Mmuir 
of the plant must he maintained in 
every jiossihle way and so far as jio— ihle 
the first colonies ot plant lice destroyed. 

Turther investio-ation of jdaiit lice is 
recpiircd to discover their alteinatiie ^ 

food-plants and oenerations, as they liv>- 'h 

only for part of the year on ero].- and J 

pridiahly have wild food-plants at other 

it m«y bo i,....ii.k. to ob... k , 

l>v the destruction of these i(Mxl-|ilants, • i 

this heino' done at a time when the attacked er<ip i- intl oiowin ^. an 
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lifto liiive many eiiomics, wliicli cause an enormous diminution in tlieir 
iinmlnTs. Tlicse insects are dealt with elsewhere (page 273). If wo could 
he sure that these enemies would attack the plant lice in time^ we could 
naturally ehe(,'k nearly every onthreak, hut at present this is not jxissible. 
These heneticial insects should he generally familiar and on no account be 
destroywl. 

The Mealy Wings (Aleurodidae). 

Small scale-like insects ai’e frcf|uently found upon plants, with small 

whitish flying insects ivliieh look 
like very minute moths. These 
are the insects known as mealy 
wings, generally classed with the 
scale insects and mealy bugs, from 
which they are however (|uite 
distinct. The young of both are 
much aliki' in general appearance, 
hut if winged insects are found in 
any numhers, t lie species is almost 
certain to belong to this group, A 
number of species are known in 
India upon a variety of plants, and 
though not common as pests they 
are found and sent in for e.Namina- 
tion oec.asionally. 

Life llixlon/.- — -The female lays 
eggs ujHin the plant, the eggs 
usually enveloped in white eottony 
material which she places uj)on the 
leaf. These eggs hatch to small 
insects which walk about the plant. 
Each insect is very minute, scarcely visible to the nake'd eye ; it has a 
be.ak which it pushes into the tissues of the plant in order to extract the 
sap. Having found a good place it settles down and remains there until 
it emierges as a flying insect. Each inse'ct when settled down has the 
appearance of a small scale, not more than one-tenth of an inch long ; 
often they are black or dai'k-e-oloured with a fringe of white and some 
white down over them. Others are brown or green, or are transparent 
.and not easily seen upon the plant. They remain fixed on the plant, often 
in large numbers together. The juice of the plant is sucked out and the 
plant itself weakened. The ixriotl during which they live thus varies 
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YoHufj Meahf Winf/x in scales. 
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aooordino- fo soason^ and otlicr (■..iuliti..ii-. AVh.'ii ii.'avK I'nll tin- 

insoct ivsts, onti'rinn' info a i-ondition Miiiilar lo that of a liuiiorll\ 
clivysidis. Allien tliis is l•alllpl^‘1l‘d, a tinv wliilo iii-i'ci cmci'L;'!'-, witli 
two pairs of wino's larifo for its si/.c, «liicli L;-i\o it llio ap[M'aranrc of 
a tiny motli. j?otli soxcs arc \\iii"-cd; tin- and the fai-t that t!ii'\ lia\i' 
four wing's distinguislios them from tlio \.'r\ similar -i ah' in-oiis 
{Coeciihp) in wliicli tliu male aloim has tao wings, tin- fonialo ikhu'. 

Having matinl, tlm female lius eggs and die-. 

IMealy wings are found u]ion a Mirietx of jilants and there are main 
species ^in India. Iwo attaek orangi', one altai-ks siii^ai'eane, another 
attacks rose ; a eommon one in Western India attack- the mango, tin' leaxe- 
lieing' covered with the -malt hlaek -eale-. .\nother i- found on ea-tor, and 
many wild plants are infested. 'I'he grou|i is not fiilK kn.iwn \ I't , and, t hough 
not as important as the scale insect.-, main species remain to he di-eoM'red. 

If the insects ha\e not \ et reached the Ihing stage, thi'x max in 
some cases b(‘ destroyed hy eiilting <dT the infe-ted part and hnrning it. 
No other treatment is po— ihle eveejit spraxing in-eetieide- on to them 
to kill them. I’liis is ipiite simple if t In- tieee— arx appliatiei's are axail- 
ahle and is deserihed elsewhere 'Chapti'r \'ll . 'I'he iiiseetiiide- hest for 
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The Cloi'Jeil ileahj n'ui;/. (Majuife'l u.i hmei j 


use are kerosene emulsion or rosin xxasli (made on the s|>fa i or crude oil 
emulsion or IMaeDougaks Inseetieide (bought ready lor usej. Ihis is 
the simjilest treatment and one th.at should be ii.-ed in all gardens or 
orchards xvhere fruit-trees nr valuable plants are grown. 


U 
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Bhd- Bliqhf . — Plants infostal with those insoots often liavc a hlaek 
cnatini,'’ on fhoiv loaves oommonly oallod “ Bl.aok Blight this is often 
mistaken for the veal disoaso. Tliis hlaek eoatine- is the result of the work 
of the insects ; they stiok a "•roat i|uantity of jnioo from the plant ami in 
turn a swec't fluid thonoy dew) drops from them upon the leaves holow ; 
as this dries it lieoomos sticky and then a mould [<'iipnr>ilnn)i) i^rows in it 
which, heino- hlaek, "ivos tlie plant a hlaek appearanee, This mould 
(similar to that which comes on hoots, etc., in the rains) does little harm 
and does not pnietrate the tissues of the ])lan1. The black must he traced 
to its rifflit cause, the insects ; when these are killed the mould will cease. 

Scale Insects and Mealy Bugs (Coccidae). 

A class of posts distinct from all others are formed by the insects 
generally known as Seale Insects and Jlcaly Bugs. They are found 
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Beil-iipofted Scalf. fl. natural xize, female ecale, c, male ecale, female, e, male. 

(Magnified.) 

as small scalo-like insects, usually thickly infesting the leaves, twigs or 
bark of the plants they attack. IMany are covered with distinct scales, 
formed of special wool-like material mixed with the cast skins of the 
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iiiM'ft it-c'!! ; oilii'v^ .ivc n'lXfivd in liin^r svlnli' ninloriMl 
lottiiii Uiiol wliiili I'll \ <'li I] u'- ilu'Mi niul 

Li'ucs tlicni thi'ii- twMiic, mcM!\ In tin' 

. ' , t!u* Invin III lliiilv arr;iniF('(l 

■ k in mi)ve <ir rc;4-ul;u \n..t Inn- Lir-'i' du iM.m 

my 11" ^IH'rial .oXiTHl- Ipll! Ill,, .kill ill,. u|,|„., 

■ >uvl;ut‘ i^ tliii k,.ni.(l. In iii'nrlx nil li,..- ili,. ..i/,. 

W not lllol',' tllllll o|n.-,.|;_,.|it || ,,| ;ii| iiuli^ ill,, ii,.-,',! 
^ lii'iiio' tlatti'ni'd ami , lo',.h alia, In-d !,, l li,' ],lanl , \o 

(k'tiiiitc cliaraiti.iv ,aii I,,. ii'i\,.ii li\ ulmli i,, ,1 n1iii- 
^ H'umli tlii'M' inM'i-!' I1..111 main oiIhT' win, li 1 i.'i.iiilil,. 

'Iiom. 

/.//' llnl'ii'j.— Ww I, .male |noilui,.s latL;',’ 

niimlK'r> of wliii'li ma\ liaic li ai on,,, ov i.,.main 

jll doi'inant for a loin;' )),.i'io<l. A' a lailo lli..^.. ,.o.m.^ .n.,, 

|,i'oduc('(l >louh ami ai.,'iiiiiulai,. iimlri' tli,. lioilv i,f 
till' iiiM'i'I or in a 'iiciial (.00 nm. ailarlii'd to li,.r 

^ lioil\ , III,, iiiiiiilii.r ol ,. 0 . 0 .^ n oi.iiri'alK 'o|iii. Imii- 

di't'iU, oil,. 11 tlioimami'. ’I lio \oiiii;;. that riiin'o'i.' n a 
>inall iiiM'i't, tiatti.mil, wiili iliro,. jiaii'.- of |i.o.^ Iiidilcii 
''5 umliT llir lioilx, a loiio- ^iii'ti.iial liiak, ami iiiiiiiili. i'\,.>, 

• ^ '1 hr yon iio. \, all; ai I n I'K ami max .^-o for ^onir ilnlam r 

111 M an li ol a li'ri-li lo,.d-|i!aiit. i!\riitiiall\ im-li ^i.nlr^ 
’^1 <lo\sii, liiiric' il' 1 rriK III I hr I n^iii-x oi’ ihr|ilaiil ami 

091 IV'rik U| 1 n ihr jiiKii-. Will'll ni'.'xn laii;ri,thi. >kiii 

The Black >'hi eld i> 'llrd allil 1 hr iiiM 1 t ofli n l.c inir^a diniaiird lrol,...s 

irratiii'r hiddrii iimli r it.- I'roi,., 1 nr^ 1 m 1 1 iii'j. 

Tho frinalos moult oner 


more and nrr thru matnrr. 
Most an.' iiu-apahlr ol 
movement aftrr thr 
first moult, tliouo.li thr 
mealy buys in partirular 
remain active throuohout 
life. 

The male underyoe'. 
two further moults and | 
after passiny throuoh a ' 
licriod of rei-t, emerors a< 
a tiny two-winyrd fly, 
so small as to escape 
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PT'CKIVO I.VSECTS. 


•Ul- 

ohsrvvatioii. T1 (lios in <oavoli of a fomalo. matos and dies. Soonor or 
laii'i- flic fcniali’ pfoduccs in tuvn and dins. 



Fio. ‘29;!. 



TZ/rt rtrd-sixilfi’i! Sell a (left) and Hlaele Shield Seale {l•i;|ht). 


Tin' wlioli’ 



Fig. 29 i. 

Seale Insects on a leaf. 


life history may ho very sliorl or tlio adult female may 
live for many months heforo producing' oo'gs. 
In some cases the e,L;‘i>'s remain nnhatched for 
a lonn‘ period, awaitini;’ favourahle conditions. 
A curious feature oi these insects is the iroipient 
ahsenee of males altosTethcr ; there may 
he none for many c-enerations and in some 
sjiecies im males have yet been found. In 
others there are as many or more males than 
fi'inales. 

Fooil-platifs . — There are many species in 
India which attack a variety of plants. The 
colfee plant suffers from the notorious Brown 


Bu^,' the Green Bug ^ and a IMealy Bug.* 


The first of these is scattered almost through- 
out the coffee districts of Southern India, and causes a large amount 
of damage. It has been successfully treated by spraying, and 

X. T. j ^ Leennium riride. Gr. 

* Dact^lopiut citri, R. 


' Lecanivin heimsphcvricum. 
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experiments show that spraying’ witli rosin Ma>h iheeks the in>eet and 
is profitable. 

The Green Bug is less widely scattered hut apjx'avs to he spri-adiiur 
from the Pulnv Hills into the Xilgiris and will prohahl\ reach other 
districts. Both of these insects infest the twiir', sucking out the juice 
and gradually or ipiickly killing the jilant. 'Ihe Collee Mcali Hug 
in Coorg infests the roots, sjx’cially ol young jilants. I'.xiK’niiients show 
that treatment with lime and sulphur, aided hy an occasional ajiphca- 

tion of insecticide, ' 

keeps^^^ this l''' 

hligli^t pmluced ' fiy ^ ^ 

this and allied spe- \ J 

eios on cntfei’ shade 
trees injures the j 
coffee and is one ol 

In., 'sn 

the worst features of h,..,. 

this pest. 

Another destructne species is ihc Bed Sp.,ttc.l S.ale,- ■' 'l’"''- 

coloiired scale with a reddish centre; tliis attacks palms and m m.juiious 
to the betel jialm. Sugarcane is altackcd b\ three species, tin iin.ili 
hug of cane alone being widespread. It i' most easily che, knl h> care 
in the selection of onlv clean setts tor ]ihiniing. 

Cotton is attacked hv a mealy hug nliicli liics m the fop 

leaNCs of each shoot and causes the slioot to t w mt and I a gall , 

it attack;? onlv' certain iiidi^eii'nis \arl^*ti(•^ and kii"\\n "ids m 5 i.ii. 
Plucking the affected shoots m the simple and radical i mat meni tor 

this iK'si. — 

1 7, 7 • -7 xr 1 1 2 A'lllll 

* Vvlvwarm iifiini. I / , ,, 

^ T)acf iflojnvi sarrhari ( Kll '(all* - * 
llxperaia snechan. 

Aclerda japonica. Mask. 
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SUCKING INSECTS. 


Seed pitatoi's ill pavts of IknEfal are attacked by a small mealy 
bug' wdiicli infests them during tlie rains and causes them to rot. This 
is not a Held [lest but attacks tlie stored potatoes. 

Many species are reported as attacking tea in India and others are 

coinnion on fruit trees and 
garden idants. The latter are 
rarely destructive but occa- 
sionally si)uil the appearance 
of good plants by producing 
“black-blight.” 

A di'structive species ' 
attacks the mulberry, infest- 
ing the I'luls of the growing 
shoots and causing them to 
become twisted. T'his pest 
IS a serious one in mulberry 
]>lantations, unless the plants 
ari' \igorous enough to 
outgrow it. A striking case 
of mealy bug attack is found 
in the very large white 
mealy Inig ® which comes up 
from the soil during the cold 
weather and first weeks of 
the warm weather ; immense 
numbers of half-grown 
females come up, feeding n[ion the bushes and trees, gradually 
walking up the bark until they reach the ends of the branches. 
They become \ery large, coiispiciions white masses of them clustering on 
the end id' the twig--. The males emerge from smaller scales and ily 
about anioiig the branelies. Tin- is one of the largest species of mealy 
bug’ found, and the male is verv large in eomjrari-on to the males ot most 
insects of this family. It i- injurious to occasional plants but is 
Very easily killed with sanitary Iluid or other contact poisons. Its 
food-plants are larg’e trees and it is not injurious where it can reach 
these. 

When scale insects are found, the simplest method is to cut 
off atid burn the infested branch. The insects cannot escape by 
llying and are easily destroyed. In coffee and tea plantations it is 
innKU’taiit to watch for them and check them at once, and this is 



Fill. 20((. 
luin'ct. 

The i.H fhe Miuill mn, ,i 

(V/6^ skm, i In femdJe Uinni't filh tn-f 


ah 


^ Ddctylo^ins bromelKe. Bouebe. 


Monophlebus spp. 
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necessary also on ivnit tree;-, 'llu' oiil\ dtlur i-implc vi'nuil\ i? to 
spray them with an insecticide. 

Kerosene emulsion is a d-ood 
mixture for the softer woolly 
ones; rosin wash for the hard 
scale-bearing species, ('rude oil 
emulsion or ^leDougal’s inseiti- 
cide are also good mixtures 
and can be olitaiiied ready 
made. ' The insecticide must he 
applieel with some ioriii ol 
spraying machine, not siiiqily 
thrown on uith a syringe. In 
gardens where many jilaiit' 
are grown, the use ol sueh 

insecticides is imperatixe if \aluable plants aie ml. slid. 



1 1... -J-'T 
( Mi </./ 
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OTHER IMPORTANH' INSECTS 




CHAPTER XIX. 

INSECTS INFESTINCi (iRAlN. 


A NUMBER nf de^tnu-tivt' insects feed u|>.iii <lr\ n-rnm lUnr. m.-iI-, 
pidse and other dry i'ood-st iilT^, oei nrrmn- in ur.'.it (luaniili 



Kk.. J'is 

nice IVeei'il Urdu i <//.-/ .1 

boon conducted into tlie-e I'e-l- ni 
has boon ^’leaned t'roin ri'iiort- or di- 


wbei'i'ier tlu’-i' are ..'nred m ImlL 
and wiirkiiii;' a \er\ larit'e a^L; I'l'ital e 
anionnt ol dc'! met inn. 1 liei aie 
eoiiinion al'.o t lirouLflii lilt I he \ illaLfes 
of India, where 'pei lal liieaiw el 
^Iiiran'e are ii'cd In oAiliide I hem, 
lint Jllu a\ ' sill I es~ llllll. 

d lie\ lielipiin t'l 1 w 1 1 iil'del's, 
tile beetle., and the ninths, t he 
Inllller belliu' the lllnl'e alilllldallt. 
\n e\tel|si\e nil est I'.jat mii has e\el' 
India and the aiailahle iiilniiiiat mn 
•n\ ered III i liaiiie 1 ii\ est in'at mn. 


The Rice Weevil.' 

A small dark-eolonred weei il, abmtt nne-emiii h nl an iiieli Inn- nit h 


a prominent ennedsiiimt. It lavs 
its og’-s on nee, eoni, wliettl tind 
other -rains, in little indentiitmiis 
made with Its jaws ; the lar\;e eat 
into the -rain, beemne lull -rnwii 
tliere and emer-e as wee\ds 
after passin- thron-h the pupa 
sta-o. The insei-t )< appiireiitly 
abundant everywhere in India, 
and IS known thron-hont the 
warmer parts of the wnikl. It m 
injurious to nearly all \aiieties ol 
-rain. 

The Wheat Beetle." 

The Wheat Beetle has been 



found attaekin- wheat and other 1 m -<a 

stored produce in India, its larvw Jt.cc H'ce-l /'■'r' 

1 Cala.ul,a or/z^e. h (CurcuheukU' ) | ' Troyo^.la ■- 


I/, 17, n /in/.) 
(Tri.t; "oIhIx'.) 
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INSECTS INFESTING GRAIN. 


being deslructive, though not living actually in the grain. The beetle is 

believed to be carnivorous, 
attacking other insects found 
in the granary. 

The “ Sawtooth Beetle ” ' 
is so called from the toothed 
appearance of the prothorax. 
It is found in all stages, the 
larv;c running actively in 
(lie grain, hiding when 
exposed to light. It has been 
recorded as destructive to 
sorghum and other stored 
jtroduce. I'his is also a cos- 
mopolitan pest. The Biscuit 
Beetle,^ a minute brown 
insect found attacking bis- 
cuits in Calcutta, is closely 
related to the last species 
and belongs to a cosmopoli- 
tan genus. The Leather 
Beetle ® is a cosmopolitan 
insect enemy of leather and 
leather goods ; it attacks silk- 
worm cocoons in India and is destructive to stored pupai of the 
silkworm moth. Its 
larim are very hairy, 
distinct in appearance 
fiom those of the preced- 
ing beetles. 

A dermestid * closely 
allied to the last, is 
rejiorted from India in 
wheat. This or the last 
is the insect found in 
grain in Gujarat, where 

it is believed to beef use 3 qj 

in checking other grain /fiVe IVeeeil. {Maffiiifed.} 

' SHrauKs surmaMeusut. L. (Cucujida?.) 

^ Lctvfophloens pvsiUvs. F. (Ciicnjidse.) 

Venuesfes vulpinvs. V, (DtTuu'fetidic ) 

* ^'thriostoma undiilata, Motsclu (Dermestida'.) 
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GEAT\ BEETLES. 


iiisonts, notably tbo Rod Grani Roolb-. This bolic't' i< finnly lu'ld ih:it 
tbo dovmostid is intvodnood in tbo o'vain infc>t('d witli 
insocts as a oRoolc on tboni. 

TW Cbovooi dlooUo^ is a small maixi' inM‘«\, 
wboso lavv:P a'ro found pvincijially in i-ln'root'. and 
tol)acco, l)nt also in opium, salYvon, ^iim’cr, etc. It 
is <■losol^' allu'd to :t ^iinihii’ inst'ol ii<)\v aintosl 
oosmopditan, wliich tittacks toharoo in all it-- lonii-. 
olsowbci'o. 

Tin,' two R('d (rvain lioctlo^’ tire \i'i\ loinmon 
in India, b'^lino- upon ;^-rain, l>iM-uil-, and lia\inn' 
a o*i*oat liknnt' lov dvtnd in>('cts. llotli ai'n cosino- 1 i*., aoj 

]iolitan and tlu'v arc dist inu-ui'liablc onlv nitli ^ ' 

Miino oitvo. 

Tin' Ai'i'ia \iit W'ccmI ’ I- a widi'U 
>pvcild iiiMM-t wliicli attacks I In’ arcc.i, nuts 
atid i' tilso a coinmim lusi'ci m old df\ 
cottoti bolls; its larva’ li\c m tlic sci'd' of 
old cotton bolls left on till' |ilan1s, and 
ittitnctisc mmibers can be bred from thctii. 

Probably the insect has inan\ other Is. 

I'inallv the notorious '“Cask MeiuiF’ ni:i\ 
be meiilioiu’d, a. species found to attack 
beer eask' in India, not from a t:iste lor 
the content' but for the Wood which is it^ 
natural food. This ,-pccic- i- the Suoarcanc 


Weevil * of the M est Indies, 
an insect attaekino- diseased 
canes and at one time be- 
lieved to do much harm. 

In addition to tlic above 
species, there is a distinct 
family which attacks jmlse. 

These beetles lay their e,o’<ss 
on the dried pulse, small 
yellow co’gs vt'ry closely y;,,, y,,,,//,,,; o’, 

resembling certain scale //o- , .7/'^ , 1 






I'm. aoa. 

7 'Ai' Hisetn! Ueifh' 



• Lasioderuvi ieitncei'm. Duft. I PtiniJie. ' 
2 TrihoUum ferruginenm. F. and T. 
ConfusHm. Dw. (Tenebrionidae.) 


« /./ I .Vtitbri ai'i .1 . 

‘ iici-jurr,,,':. Wi.ll (ScolUidic.) 




IXSKCTS IVFFSTIXO ORATN. 


•25 1- 

'I'lic ynil) oats into llio soods, makin^a noat (■a\ it y which just liokls 
ihi' iiiM'itj and liw-^ tlicro until ^aijiatioii wlioii it pvi’jiavos all exit fnv the 



Kic. 3o5. 

2ht‘ C li , f Ilf Iii('Ui\ / f'y-a III fit! iii;lil ; Lniut ia He iindllle. i^flnqnified .) 


hectic liy cuttiiiLfti neat vuuiid disc, not cuttino' it tlivoiioli hut lea^in£>■ it so 
tliat tile hectic can cscapi' easily irto. 'Ihcsc jmlse beetles are of 

peculiar fonii and easily recoo'iiisahlc. 'Ihey attack the ct nimon jnilses 
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Lnii'it (lull h 111,0 I /'ll ti >1 c » Leuller Eeelie. (Moquifed,) 


ot' India in the dried cii.ditiin : nd lia\e not been feund upeii the grow- 
ing j'lant, as they are elsewhere. At least (wo species ' are cemmon in 

^ Jiruc/ios cl/inetiifis. L. ^ I'liu Iiidu’J ; ;iiul Brnchvs etuar^mafnf}. All. (^Bn chidu'.j 





TirF.TT.T«. 


pulse and a lliird i-; veeovdi'd in laniavind'd Several wilil ~|i'rie~ lane 
been found and wild le^’uminon' ])lan:' avi- pv.ilialiU ex'ea-u .•! \ .iMaileil. 



Ki(! :io 7 

ne‘l'r Ih'l'l 

^lotlis are alM> injnrioii-- tn ^^Tain, llniir and -•nnilav ]>V"dueN, and it i 



Fin. 308. 

Bea«, nfMdced hy hr’ftlfs. sl,o,ri„y the l.B, ..rertt ,„n.1e ly tU le,>U. n,„1 the 

dis'C'i til fhe ik Hi. 


uncertain as yet whieli siieeies are eoneerned. One snudl nvitli, known 

* Caryohortft ffOiiagr'f. F. (I’rnriii'':f ) 
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rXSECTS INPESTTXG OEAIX. 


(lie Aiijomiiois ’ Gviiiii Afolli, lias Ix'on found altat'kino' cnvn. Tins motli 

lays its oo'tjs on tlio ^rain, tlio 
larvfc catino' straight in and 
sfiendin^ lliciv larval lifo 
witliin. Tlu' mo.*^h is a small 
liandsomc insoft, found flyino' 
in H'l'anavics and ware-houses. 
At least one other ® moth is 
common in India on flour and 
meal. The larva of this sjieeies 
is found makino' silken weh- 
hin;^ to which the meal hecomes 
attached, Ihe whole formino- 
o-allories in which the larva 
lives. I'he.se peculiar wehhed 
masses of meal or flour are 
eharael eristic and easily seen. 


Treatment. 

Food-ifrains, dried foixl-stuiTs and s<‘eds of all kinds are liable to the 
attacks of these iiisi'cts and ari' sure to he infested sooner or later if 
]ireeautions are not taken. The followino; are tlu> principal precautions 
which should he adopted in the preservation 
of all seeds, orain and food-stuffs from insects. 

( 1 ) liefore placiiiij; seeds in a. o^odown or a 
room of any description, make sure that it is 
clean, and that there is no refuse or spilt orain 
in which the in.sects could breed or hide. 

(2) Never store seeds th.at ai'e already 
infested with insects or that could bo harbourino’ 
i'l'ain beetles ; one beetle is sufficient to infect 
the seeds, and the increase in a few fsenerations 
of beetles will be sufficient to destroy the seeds. 

(d) Keep all _o-rain, seeds, etc., in tiisht 
vessels. It is useless to store strain in an open 
receptacle, exposed to weevils. Sooner or later 

‘ ^ The lame Pulse Beetle. 

insects will come to the "i-ain and lay egiss {ira^ntfied.) 

' Gelechia cerealella. Oliv, (Titielida'.) ] * Ephestia cahiritella. Oliv. (Pyratidoe.) 
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tliero. Either tlio wliole "oilown mn-i 1„> iiK,vt-piv.,.f ,iv iho niiiM lu> 
kept in tio-h( vessel'^. A liamlxio ha-k,'! i. n.it iii-e. t-j.nw.f uiilfs. writ 
lilastevecl witli mixed nmd and tewduno’. II' ih.av w ainula iv a era. k 
larsfo enonsyli to admit a q-vain 
weevil, llio "■vain will he spoilt. 

(t) If stored qi-ain hceomes 
infested with weevils, it must he 
removed and eleaned. Even in 
an air-tiqht bottle or jar, weevils 
will live and breed if they are 
put in \vith the "rain. If onee 
the grain is infested, it must he 
taken out and cleaned so as to 
separate the good grain from the had. Sueh graiit hefi've being replaei'd in 
the godown must he cleared of insects by tumigation. 

Seeds and grain can be ke])l salely only in aii'-tigbi vi-'si'U m- m 
insect-proof ])laces, but this i^ not suflicient as the grain wbcii put 
in may he infested with the cg'gs ol grain beet b"-. It grain i' sidU’d, 
it should bo examined after storing to make siiri' that no injects are 
breeding in it. 

There is no treatment known that will imdte a seed jirooi against 


Fn, sn, 

7'///* Cti-'i.ii Ihetle. \ M i'jnifii <1.^ 
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weevils and not impair its germination or lood \ahie. Sud i.inii it b( 
kept unless put away free Irom infection and kcjit so. It i <.i 
keep seed free from insects than it i-- to be sure that, csben put away, it 
is not infected; the principal difliciilty with the storage of gram on any 



IX'^ECTS TWESTIN'O 01!\1N'. 


lai-^v sfali“ tliai, wlioii it i< alvcacly infcctocl. Furai^a- 

lioii aloiu' will fiisuro that tho seed is 
cnlirclv from insocts ov insix-t CGfO's ; 
fiiniiijatcd sp<'(1s can l)i“ safely stored 
l)iit arc not sale if improperly stored; 
if seed i-- fiimio'ated to-day, we know 
Me can store it as hein^ free from 
wee\ils, lint if Me leave it exposed 
for another day, it may he infested 
a;^aiit. 

The best method of strain preserva- 
tion is then to fimii"ate it and at once 
store it in insect-proof bins or jars or 
boxes, or in an insect-jiroof buildin". 
A dry nnderoroiind pit is suitable, if 
liroperly insect -jiroof. Fnmiffatiou is a 
fij I. u.i. lu proci'ss of e\]iosin" o'rain, seeds, etc., to 

the fumes of carbon bisul]iliide at a pro]M‘r stvcn,”'th for a definite period; 
oTain I'xposed to t be fumes of carbon bisidphide at the rate of 1 oz. per 
lb cubic feet of space for f hours will he free from all insects; even the 
e<>"s of the insects will be killed and tbe <;rain can be removed, the fumes 
allowed to evaporate and the ;;'rain at once ston'd. "Where larjje quantities 

of "rain are put into a 

"odowu till it is full and Lid 

there is no extra air 
space, we may use one 
to one anil a half lbs, of 
the fluid per ton of "rain. 

For fumi"atin" jars or Fig. 2. 
small vessels, one tea- 
s]Mionful (1 drachm) of ^ 

the Iluid may bi' taken 
for every cubic foot of 
space. 

As carbon bisnlphide 
is an inllammable and un- 
pleasant liquid to handle, 
certain precautions must 
be observed : — 

(1) Keep the bisnlphide in stoppered (not corked) bottles nnder lock 
and key, and in a place where it will not bo liable to be thrown down. 
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(2) lion tli> •io in ;i ]ilaco io wliii li nn mn' i nn 

across wliilo fuiniii'atinn 
is ])vocoodino'. 

(d) Allow no lio'lits, 
no ]iipos, cio'jivcltos, nr 
anv form of tiro noai' 
llio fumio'ation. 

(f) Should till' smell 
of cavhon hisnlpliido ho 
notioodj do not n'o near 
with a lio'ht. 

(5) There is dano-er 
from till' vaiMinv only if 
it is mixed with air and it can he readily smelt ; should the hoiile leal;, 
remove itj ponr tlu' thud into another hettle and air the room or the plaee 
where the smell is noticed. 

(tl) Do not stand a hottle of earhon hi'iilphide in the simholit or 
in anv place where it will heeonie hot. 

(7j Xe\er fake a hoiih' of earhon liisidplnde near a lire or lioliteil 

lamp. 
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For fumigating small ipiantities of seeds, the hox 
be nsed, the lid of which tits into a groove filled \Mth 


tioiirid above can 
water which forms 
S 2 
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.-Ill aiv-ti^lit cover. Any really aiv-ti"lit )»ox, bin or vessel can be used 



I’lo, nil. 


for fiiini^alin". 

Pro\i(le(l file slrcni^tb and jieriod men- 
lioiiod are uol exc(‘(Alcd, no barm will 
be doiK' 1o (lie o'rain eillu'r foiy fond or for 
seed. 

]\ranv beelb'.s are found boriii"' in bam- 
boo and dry limber. Tlu‘s(‘ belong eliielly 
to a sino'le family of small cylindrical brown 
bi'etles, ibe protliorax bard and round, the 
bead more or less concealed, tlio general 
stvncinn' fitted for life in tbe cylindrical 
tunnels made in tlic wood. The life bistory 
is ])assed in the bamboos or other food. 
Eamboos are soaked in water in the belief 


Bamhnn-loriii;/ flei/h'. tluit this 
bamboo unpalatable to the insect. 
Tlu're is aiiparcntly good founda- 
tion lor the belief though the 
precise way in which the water 
acts is not knowti. Soaking in 
salt water is also said to be efliea- 
eious. In general a varnished 
bamboo is immune from attack 
so long as the varnish is not 
worn, as is a painted one. Soaking 
in kerosene or painting with 
ki'roscne, followed by an application 
of linsecxl oil, is good not only 
for the bamboos but for furniture 
and all wooden articles that .arc 
attacked. This is effective wlien the 
woal is alre.ady infested. 'Where 
bamboos are to be used in the roof 
of a house or in any similar 
|x>sition not. in a room or exjiosed, 
painting with a solution of arsenic 
is a sufficient protection. 


affords protection and makes the 
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Areca Xfd 'U’’€evil. 


a, iarva ; b, pn^a ; c, d, nna^o. (Mapnijied.) 






CHAPTER XX. 

INSECTS ATTACKING CATTLE. 

I N the moJit varied situation^ ami iiiuler aiUcr'c i ire immiani e-, 

we liiitl iimeet species whieli lia\e adapt eil their litc-hi-tnrx , their hahiis 
and their slnieture to new and wliolly dmtinet surivunulinL,''. It m 
tlierefore not surprising that we iind distinct hraitehc' el iiiscit hie, 
whollv adapted to oht.ainin”' their Io<h 1 Iroiii Iuiiil;' uaiiii-hlciodi'd 
animals. Thonijh laekini;’ the ext raorditiarily well-adapti d hie liNlories 
of the parasitic worms, tliese insects are imt hehiiid (ithei'~ in the inii;eniiit \ 
of the means wherehs' thev overcome adverse condition' : tlieir hahits lia\e 
no parallel in other insects; their structure i- proloiuidly niodilied to 111 
them to their siirroundino's, and they lorm an e\t raordinanls intereslino' 
^^rouj). These insects are fathered from \er_\ diverse pait' o| th.' animal 
kingdom; the bird lice aiX' J 'he cpiaint West Atiieaii lai 

jiarasite isoiie of the ; the heaver jiarasite- are ( e/cp/, ; most 

parasites of cattle are Liplvra. The Ileas are an ahiiormal oroii]. prohahly 
near to the l)/pii’r,i, and the eotunioii hiio' i' one of I he llntiipl' whilst 
tlnally the lice are ahnormal erratii- creatures whieh llnd im i>la. e m the 
hinder groups of insects. It is not ]>os,ihle hereto discuss all ol ilic'c; 
the Ileas, Hies and other creatures that alTe. t men’s wdl’aie are hevoiid 
the scope of this hook, and we are eon. erned -.l.'ly with 'lios,. ,ns,,|s 

which alfeet cattle and domestic animals, th.' ll.'Us, hoiis.-lli.'s, oa.l-ilies, 

hitino-llies, hot-llies and 11, 'sh ma-o'..ts, whilst vv.' mav ineliid.' t Im I mk- 
whieh are not iiisOels, thouo'h closely r.'lat.ih 


Fleas. 

Small Laterallv eompivsM'd iiis.'.-ts, with inip.'r.','i.l ihl.' wiiios :,n.l '^ival 
leapiiv" powers, whi.'h infest warm-hl..od.'d animals. 'I'lim lav , 0 - 
dirtv pka.'es, in .oriiers, on tin- hair ..f animals, -'t.-., from wlml, hat, h 
white maoo'ots, worni-lik.' in appearam .• hut with .list in. t li.a.l, win, h i.-..! 
,,u blood, animal matter, r.'fiis.', .-t,-. Th.-s.' pass thiou'^h a pupa sta'^.', 

emero'ino' as the imao.i whi.-li l.-mLa paras, ti.- mammals ami hnd-. 

Tdie^whol,' life-history o.-, npi.'s al.out ..n.' month at th.' sl„,il,'st. 
Fleas breed i.arti.'iilarly in dirty pla. fiv.pi.'nt.-.l l.v animals, |aviiio 

their eo'o's in pki.-es wh.'re animals 1,.' down. m t Im oi.'at.'st 

.'heck on them. Fleas should n.'v.'r 1>,' all..vv.'.l to br...l in a hous,. ami .lo 
so only because there are doin.-stn- animals th.' lmi|s,' win. h sl.'.-p in 
the house and are not projX'i'ly eared for. 
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Recently tlic part played by the rat flea in the dissemination of 
jila^ue has been discussed by Captain W. G. Liston. This article^ 
should be read in full, but his conclusions briefly are that the rats, infested 
with fleas, {fct plague, infect tlic fleas and die ; then the fleas, with the 
infection of plague in them, have no food and attack any available 
animal ; sboidd that animal be man, he gets plague from the bite of the 
flea. The flea in this case is simply the transmitter of the plague, and 
only attacks man when its ])ropcr food (the rats) have died of plague or 
migrated. If experience beai's out this theory, the importance of the 
flea is immensely increased and the commencement of plague epidemics 
can perhaps be cheeked. 

Ticks. 

The commonest external [)arasitcs of cattle are licks, creatures 
which when full grown have four pairs of legs and arc allied to the mites, 



Fui. 31«. 

The PcratiOi Tick. yMn^iiiJicd.) 

spiders and other it rai-lniiiln. They may be seen fastened to the skin 
of cattle and grow to a large size. Specimens have been sent in from 
almost every domestic animal in India, and in one ease, the Persian Tick ^ 
was found ujwn human beings. 

' .Iiiunial of tlie Boiubay Natural ilistory Society, XVI, 2 p. 253, April 1905. 

^ Argas ^eisicus. F. 
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important. Wasliing animals with various carbolic preparations is 
.■ulvisahlc and tlicrc arc siiccial cattle dips, horse and do" washes prepared 
and sold. For cattle and do"s, the insecticide known as crude oil emul- 
sion is a safe and simple application, killiii" all forms of life in the skin 
and improviii" the condition of the coat. This emulsion mixes in water 
to any strength and can he wurked well in ; it can he left to dry on or 
be W'ashed completely out of the skin with a little water. For some 
animals it is far hc'tter than carltolic preparations, which should not, 
for instance, be applied to do"s at all. 


Lice. 


What are "euerally termed lice are insects belonyin" to two 
distinct orders, the bit in" lice {Neiiropteru) and the suckiu" lice (allied to 
Hfmiptcrii]. The former are small insects, found upon the hair of 
domestic animals and in the feathers of birds. Tliey do not feed upon 
blood but upon hair. Hakes of skin, etc. Birds rid themselves of these 
pests by takiii" dust baths, rollin" in the dry dust which penetrates the 
feathers and is bt'lievi'd to check the lice. Suckiii" lice are small 

llattened insects without wln"s 



found 


"oats 
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Thv li'tlvi-h 


ijlt'd.) 

elephant, but it is not known if this occurs in India. 


upon the hair of pi"s, 
cattle, buffaloes and other 
animals. They extract the blood 
by means of a line suctorial beak 
which is barbed, and their 
r-onti lined presence causes sores. 
These are included amou" the 
horrible creatures which infest 
the skins of human bein"s, jiarti- 
cularly of those of uncleanly 
habits. No reasonably clean 
person who uses soap is infected 
by them. A i)c‘culiar s^iccies with 
lou" proboscis is said to attack the 


Qad=Flies. 

Tjar"e active llic-, nuick and stroii" on the win", which bite 
cattle, horses and human bein"s, often drawiii" blood. These Hies are 
familiar to any one who travels in the lower slopes of the lulls, in 
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to proiidc i'or. Tlu‘ flies are in most eases very active and 
lly i'rom animal to animal, but they often stay in the hair or 
leathers of a sino'le host tor a lonjs jx-riod. 


Bot Flies. 

A iminher ot Hies do not feed iheinselve.s on the blond of cattle, 
hut (heir larv;e lire in (heir tissues. These larvic are known as 
ho'ts or warbles and have been found in India in sheep, cattle and 
horses. The sheei) hot-llv deposits eg-j^s or living maggots in the nos- 
trils ol (he shee|), (he inagg’ots crawling up the nostrils and fixing them- 
seKes u[ion the miieoiis membrane of the nasal cavities. They cause 
great irritation, much mucus is produced, on which (hey feed and they 
injure the delicate nasal membranes, d'hc maggot remains there until 
nearly one inch long when it loosens its hold and is thrown out on the 
ground; it pu[ia(es in (he ground and the lly ]>resen(ly emerges. The 
remedy is to prevent the llv from laving eg’gs hv rubbing the nostrils 
with tar, train oil or other stickv applications, whose smell drives oif the 
lly and renders egg-hiv ing- imjiossible. 

The horse bot-llv lavs eggs on the h.nir of the mane, the shoulder, 
the knee or some other jiart within the reach of the horse’s mouth. 
These eggs are fixed to (he hair and when (he maggot hatches, it is 
licked olf by the horse and swallowed ; it then attaches itself to the 
membrane by means of the hooks in the month and feeds by suction. 
M ben lull fed it [lasscs through the alimentarv canal to tlie ground where 
it transforms to the pu[ia and emerges as a lly. 

The cattle hot or warblc-llv is found as a larva under the skin 
ot cattle, buried head downwards in the tissues with the hind end of the 
body towards the ojieiiing' in (ho skin; air is obtained through this 
o[)ening and drawn in bv the two large sjiiraelcs on the last segment. 
The mag’got feeds iijion the juitrid matter produced in the sore; when 
lull grown it forces itself back through the (gKUiing in the skill and falls 
to the ground, where it pupates. This insect causes a large amount of 
damage to the hides, warbled hides being of xery inferior value. The 
condition of the infested animal is also bad. Treatment for this and for 
other bot maggots is a veterinarv matter, which should have the atten- 
tion of a (jualilled veterinarv man. It takes the form of stickv smelly 
mixtures to prevent egg’-hiv iiig, (he removal of hots from the skin by 
pressure or (he destruction of hots by application of grease or ointment. 
The species discussed above are the most common in India, as elsewhere. 



lill'ING H.U.' 


•Uu 


!Muc'h has yet to ho loaviit el' tlieiii and ef the imt^ wlneh lU'ehaliU altaek 
wild animals in India. Ca-e-; aiv mi reim-d el' hut- ui huinau heiiiLt' hul 
no precise details are available. 


Biting Flies. 

At least one specie' id tlv, allied to tlie iimonmi' t'l-t'c ll\ ol 
Africa, is found in India hitiiiLf cattle, hoi-'C' and man. Tlii' ni'cii ' 
is not nniversallv di'trihuted in India; it hn'i'd' in inannie. dee:i\ mil; 
veo'etation and iilth in places where animal' an- kept. 'I'he lil'e-ln'lor\ 
occupies three weeks,- and the Ihc' are l<niiid 'ittiim' mi tree' and [ilant' 
near their hreediiiy places. 

Thev suck hlood I'rmii < attic, liiii-'C' and man. hitinu' p.ii t n nl.ii ly 
ill the early mm'uint;': the lute i' 'aid t" he painliil. llii' IK i' 
instrumental in the spread ot “surra in lirn'C' and mliei animal'. 
It is kept in check hv h\ meiioplermis pai.i'ilc' wliidi are Imind in the 

larvtD and pupte. 


Screw Worms. 

Certain Ilies lay their eu■^■' m- larvm in mi animal', the 

mai^o’ots livilio in the wmind and seUin-- up inllamm.il imi and hined 
poi^Dliin-. The Screw Wmm <.f the I niled State' an.l the Wc't I ndic' 
is notorious as a dc'truetive pc't, e\eii attaikm- man and eaii'iim' death. 
Similar mae'o'ots ha\e heeii fmitid iti wmtnded <attle m Italia, thmiudi 
it is not known to what siieeies tlnw helmiu'. 'I hc'c llic' are allied In 
the cmnmmi llesh Hies and hmi'e ill.-', their nm-niai hivedinn phn e 

heiiiw deeayino animal matter. The treatment m 'ineaiiim 

wounds, sores, etc., with antiseptic mivtnres siieh a' e^irhnh'cd ml ; a dean 
aseptic wound is not infested. If lar\a- are alivadv in the wmiial, 

they should he remoted, the wound wa'hed and pliio”ed with anti-epln 

dressiiio-. Such mayn't' are hy no iiieaii' iimoiniiion in lininan heiiiLt' in 
India and are due sol.ly to undeaniie" and the m-le. l ol wound' aia 
sores. Tlie actual species emieeriied Ini' not heeii a' ceitai ned. 


* 'mi" •' 'I t'-’ ! I •! ilS» 

•1 As wurked out bj 1’. ti. I’atd in Nuti:.'i"’li. 



CHAPTER XXI. 


BENEFICIAL INSECTS. 


I N cl;issiiii^ our iiisoct, life aeeoi'dinj^ to its food, we pointed out that 
wliil.st a \’eiy great number of iiiseets feed directly upon vegetable life, 
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An Ichneumon on 

la)\ge vaUvpillan'. 
Xy'ftui'ul i’uc'.) 


a further large number derive their food from 
other in.seets. The latter we may term 
heneficinl inHCcls, since they are the greatest 
n.atural eheek upon the increase of the des- 
tructive insects which attack growing crops. 
Benelieial insects play a very important part 
in tlie economy of nature. Such is the rate of 
increase of the majority of herbivorous insects 
that they would, if able to breed continuously, 
overrun the earth and devour all vegetable 
matter. To this enormous increase is opposed 
a \ariety of conditions and forces, which 
result in regrdating the increase of all classes 
of life. Climatic changes periodically put a 
check to the increase of animal life; the 
absence of food is a check, which is however 
largely inoperative under the conditions of 
modern agriculture ; when these checks fail, 
the action of the benelieial insects becomes 


apparent, and we see one class of insects living at the expense of another 
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The piinaile oj the Muth-horer Calerpillar of Ctiite. 
[Masnified.) 


and proving itself 
directly beneficial to 
man. These insects 
can be regarded as 
forming three large 
divisions : the jidia- 
■•iifes are those which 
live as larvie w ith- 
in the bodies of 
their hosts ; the 
dinfiuQ prcddlurs 
are those which store 
insects for t h c 









nonvislimont of tliriv voiin!;, and llu‘ //r- m tivd tlK'ni'olxo- 

njion livino' iii'^ect^. 

Pava^itos arc foiiml in tlio maiovil\ ul r.|n‘cii-- <■! iii-ni- wlin li liavo 
lii'cn vcavi'd in India in caiitixitN. 'I'lio • l.•llnl■^nll■in- ai'.’ //,//- 
not unliko wa-v^,'" a]ii>cavanc(‘, wliii li la\ tlu-ii- on oi- ni tlio o( 

catori>illavs, tlio larva wliicli liatclto-; ^ 

nonrisliin^ itsi'lf at tho (‘xiion-i' ot 
its host (iic:. ddl). Tlio vatfi'iiillar 
continues to live and li*t‘dj luonltino* 
as usual; the imra-ite meanwhile 
"VOWS larger and Ihially eau-es tlu‘ 
death of its ho^t. In many .'Um's 
the larva comes out of the body, and 
turns to the pupa outside. In other 
cases it remains within the dead 
body until it emerges as a winoe^l 
insect. Caterpillars containing’ 
parasites freipicntly die before they 
can become chrysalides ; in some 
eases they become chrysalides and 
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rii-.isih’ i.l'Dii- E;lilr'‘ "> E'li'li’il'V 
I Ji" I'liif' ) 


eases tney oecome euiNs.uo.i.' ...... 

then die.' A caterpillar may cnitain one or main paraMtes ; 
as seventy small ichneumons ha\e been reared from the bo. \ .. .t o , 
Stem-borer. Ichneumons can b.' .-ai.tur.d in ih.’ held or uio.v iva. i s 
obtained bv re.ariug’ vari.ms eaterpill.ars and o-ru ,s, w in i wi 
ichneumons m many eases inste.id ol tin ixilmt 



Dead Caleejjltla,- shoi'-in^ 
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hole of e,„erqe„ce oj jiaeaitHc fl q q.i'h "„ l 
{Daqn.fied t/ieee hme-.) 






n 


of n,. 


not only destroy eateijallars Imt the gr.d.s 

flies, and the grubs of bees and wa.sps. In som ..e ■, 

lays its eggs within the body of the grub of aimther u.hneumon winch is 
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jilrcadv liviii" in llio liodv of a catiTpillar ; avo tlion liavo one i(?lincnmon 

l)avasilif upon aiiotlior, a 
siii tyidav plionoinoiion, wliicli 
clu'cks tli(‘ too o'voat increase 
of llic iK.'neficial insects 
di". olio). Ldinenmons 
also lav llieiv eo'O's in siicli 
small insects as aidiides, and 
even in tlie eo'o-s of insects. 
One species lays its egg’s in 
the I'ggs of the mnth-horev 
of sugarcane and the eggs 
of many insects are thus 
destroyed. 

Ifesides the ichneumons, 
there are tjje parasitic flies, 
a large group of Diptorii 
n’hich behave very similarly 
to the ichneumons. These 
flies (flg. t3;^')) resemble 
house-flies and are common 
in the fields. They lay 
their eggs on caterpillars, 
and otlicr insects, the maggot that hatches destroying the caterpillar. 
As in other flies, the full grown 
maggot forms a brown seed-like 
pupa (iig. fid t) usually coming 
outi of the caterpillar before it 
does so. A species of parasitic 
fly lays its eggs on the Bombay 
Locust and another on the Bed 
Cotton Bug. 

As a rule every sjx'eics of 
parasite is found only on one or 
a few insects. The parasite 
of the Cotton Stem-horer is not 
the same a.s that of the Moth- 
horer of sugarcane. Parasites 
that we rear from distinct insects are usually distinct themselves, though 
the same parasite may he found in two species of insects whicli arc 
very much alike. Every abundant caterpillar and very many beetle 
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The iMtasite of the of fJie Rice Stem 

Fit/. {Mrii/ntfei.) 
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ftj/ irJiOfte vin//t/ot i.s cr ff/iroxitc on ieofenf infi 
caterinllars. 

hchnf', iiali'i'itl size. 
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o-vnlis, flv etc., lia\i' tliciv iiava-iti'-- ; Ini' [.ava-ih'- i luan-cK «■> 

avo doptMidniit in>iiu iit'c'i-t'; Inr lunil ,iiui Ih'ci'IUi- i'\iri'iiiiii.iti''l il 

tliciv liost is oxtcrminalcd. 

It is advi'alilc imt to dc-trov )'ava~i;i< iii'C. t' and nlini 
tluMV iiHTOaso sliould lio (Miconva'a'i'd. Tin- i- iinr.M'i mi.iln! \ imitU p.— ililo, 
Imt it is so ^vla‘ll insoot- aro .-oil, •clod l.\ liainl in lavuc nmiiln r- a - im 
liandjac'kiiiit' 'luv Leal’ ('atorpillar-. or (’.at.m la'al-rollci-. In -ndi ( a-c-. 
tlic colloctcd lavva‘ and imjia* should ho plaotHl in aii\ . IomcI rooopta. lo, a- 
fov iiistanoo, a lio\ or an oartlion |ioI oo\orod nilli (loih. Whaliooi 
parasites tliere are liatoli out and alien tli.' ho\ or pot i- .arorullv opoind 
in the li,;?!!!, they tly away. As a rule the moths or hntt.'rlho- that al-o 
hatch tly only in the dark or are too lariro to o-.aiM- ihrouuli a- -mall an 
openin,!?' as tlio ,.ara-ites can. \Vliono\or po-ihlo it i- ad\ i-ahlo to pu' 
such collected insects into a hox oovrod hv a piooo ol’ ula- ; a- the p.ira- 
sites collect on the ohis-, the moths hidoaaav. 1 T i h.' ala- i- oo,,! 1\ 
lifted the ]iavas*^s escape to continue their iisclul work. 

This aj'iilies also to co'o^ of insects, which, wln-n i ollci ted, shcnld 
not he burnt hut i>laecd in a v.'sscl surrounded h\ water ; the insects tha' 
hatch from the eo-os cannot escai>«', hut the parasites can tly away. 


Tile stino'iiio' predator- 

arc asmall .a'roiipof ////wci/e- l~: 

plci'a, which have iiistineis , 

of so Inn'll an order as to • t ' 

excite the admiral iiin ol all , ^ 

who study them. ^\ e may 
describe the life of one,* a 

somethin, n. If'watelK'd with '> ^ r- 

patience, it will he seen to 

seek for caterpillars, tlio-e Ke. .aJT. 

o-rcen caterpillars so com- . a..i la,. Hr.,, 

' tivv I ,„,u1 „r\fs Jnrx'^ 

mon on nram, ti^haeeo, and 

other crops. Ilaviii- found a lari,se -reen caterpillar, it tin- to it, seize- 
it, and stin-s it on th.' lower sid.- ; the caterpillar stru-aies, hut the wasp 
holds fa.st and repeatedly slimes ahmo- the lower -ui face bet ween the h--. 
The caterpillar then becomes motionless and is helple-s ; the was], seiz.es it, 
and flies off to a little distance when- it has prepared a hole in the [rpnind ; 


' Ammoiihila lariqnla. Sin. 
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flic linlo is a naiToiv tunnel exteiidintf [/evliaps nne ineli into tlio soil ; into 
this liiile llie eatiTiiillar is (lr:i'»'‘'e(l, and laid at llto liottom ; tlio ivasii 
laV' oii<‘ ef>'«' upon it and comes out ; it tlien tills ii]i the hole with small 

htm))s ol' earth, smooths it off eavefnlly 
and Ji’oes aivay to repeat the process. 
ll‘ the <aterpillar is diio’ u]i and kejit under 
siiitahle conditions, it is jiossihle to see what 
occurs. The eo-o- hatches after a few days 
and the small white; "ml) fastens on the 
e.aterpillar, ])iereinq' the skin and pushiii" 
in its head. It feeds upon the caterpillar, 
which lies still and motionless, and as it 
o-rows harder it .stretelies into the body (if the 
caterpillar, slowly devonrin" it. In time the 

I iU. tJiO. _ ‘ ^ 

Du/r/rr ll’nsj) /hat oafer- eatcri>illar is eaten out, only the skin remain- 

I'lst) and tin' "rub has "ro^p. irrto a large 
white insect. It then spins a ('oeoon of tough silk, within which 
it turns to the juipa and eventually emerges as a was](. It mates and, 
it a teinale, does as its jiarent did, ju’eying upon green caterpillar.s 
(llg. ■‘J2''s). 



Tin* ludiits of this insect are simdar to those of all the stingin" 
predators. The singu- v. ^ \ i 

tmterpillai^^^is^^^s^^^ 

hatching would find ^ 

no fo(xl ; if the cater- /’.v\ 

liillar were alive .and Fio. S20. 

could walk, it would Ladi/'hit'il Jieetlennd its (Jt'uh,i^l\Xagnified a)ul 

walk away with the mUiral size.) 


egg, which would he killed by exposure to sun and air. By paralysing 
the caterpillar the mother ensures a supjilv of living food for her 
young. Stinging predators are common in the fields ; some make 
nests, others bury their prey in the ground, some are to be found 
in our houses (fig. 327). They prey upon all manner of small insects, 
upon spiders, and upon some of the larger insects. Their habits are 
extremely diverse and disphaj- an ingenuity that has excited the admiration 
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of all naturalists. They are ilistiiu-tly licnolicial and aul in flu' cherkiiiLr 
of insects thruu^hoiit the year. 

Lastlv U(' have tlu' “ jiveilatoiv,” a \a--I niunhev nt' insert 
which livi' hv ca]>tiii'inir ami dr\niinni;' 
(ither in^^‘^■t^. T'hcM- arc veallv nl' 

kinds, thiwe which wo timl sjM'ciaU\ atlaik- 
iii”' particular classes uf insects, and thc--i' 
which catch and dixour all that lhc\ arc 
able to. 

Of the first, there arc many which arc 
found attackiii”' ])laiit-licc, mealy Iuilts and 
scale insects and those should he famdiar to 
cverv one. 

The Ladv-hird Hectics are small rounded 
hectics, about the shape ol a split pea, 
coloured in red, yellow and black as a rule. 
T'he life-history in all is the same, and we 
may describe that of the commonest beetle in India, the Si\-s]).itted 
Lady-bird Beetle. ‘ 

The female beetle deposits her cutirs on plants where theie aie 
colonics of orceii-llv {njihiti) or other loo<l lor the yoiiii^. llie ease's 
are yellow, almost cioai'-sha])ed, about one-twentieth ol an inch loiur, 
laid in little clusters .d‘ Id to :ld cirjrs. In bmr or li\e days the 
eggs hatch, a tinv dark-coloured grub coinino' out. Ihe yiub h.is 
three pairs of legs, a ImaU' set with spines aii.l taperin- to th.' hind 
end, and is nearly blaik. It runs about, 
feeding upon other aidiidos and it is \ery 
voracious; it rapidly grows larger, \ellow 
and white spots ajipcar on it alter some 
days and it is then more easily recog- 
nised. The grub does not grow to a 
length of more than about onc-ipiarter ol 
an inch, living for about ten days. It. 
then fixes itself head down by the tail, 
and the skin is shed, exjMising the jmjia. 

The pupa is round, hanging from the 
plant, of a dark-red or orange colour 
with black sj^xits. Great numbers ol these BefUe. 

mav be found on the plants when a]ihides 

are abundant, and they are very easily seen on tlie leaves. 

' 64 . Chxlomenes sexmncnlntn K. (Coniii'lliiias) 

T 




FlO. .33^ 

SiX’fipotied Ladtfl^d Beeth. 
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After about six days tlic beetle comes out, and it too feeds upon apliis. 



Fro. 332. 

of Qi'ceii Chrgsopa {M'lgntjiel.) 

Tlio beetle is .shaped like a half pea, lire wind’s r'ovoring most of the 

body. 'I'liere are six litlli; black 
spots on tlie u])per surface, tlie 
j'encral colour beiuLf yellow or 
orauo-c. The beetle has ^ood 
bitino' moutli-parts and feeds 
actively upon aphis. The females 
lav about hi) eggs each, in little 
cluster.s, and then die. 

The life of this beetle may be 
long or sbort, depending upon 
whether it can liiid food for itself 
and its young, when it will lay 
eggs. Larg'e numbers of beetles 
are found during the cold weather 
and dr\" weather before the rains, 
seeking for aphides on which to 
feetl. These beetles probably live 
a long time. When food is plenti- 
ful, the whole life from egg to 
perfect insects does not exceed 
four weeks, and one brood succeeds 
another rapidly. 



Fro. 333. 

Brown Chrgsopa larc<** {Magnijied,} 




TADYnir.D 


; / •> 


As eacli lu'ctlo lav-; nearly eiie Imnilnil e^'L;'. aiul eai-h L;:r\il) that 

enitie' e\it I’at- Ireiii line tn tvve Imtnli'eil 
aphi' per ila\. the ile^tnntien et aphis 
ina\ he \ er\ rapid. lhl~ heetle w 
\ er\' aliiindalit over a lai'LTe \'art et the 
plalii' in India leediiiii' pnnnpalli iipeii 
eettnli aplii-:. ^^itll it l~ aliether, ’ the 
Se\ eii-'petted Iteetie, which leid-. iipell 
wlieat aplii- in partn iilar and heienies 
ilioriiieii-'l\ ahiiiidaiit in a]'hi'-inle^ted 
w heal . 

Otlier v|ie( li-' include the \el\ Miiall 
(ii-iiii < ’■ in'i”. lil-ewn heeth-',’ W he-e lal'V.e al'i' 





ehithed in donse white 

processes whiuli c;im' 
them the nppearain c' of 
a mealy hue’. '1 hese 
larva’ tire iound h‘ed- 
ino’ upon eolloti aphis, 
on tur aphis, nii the 
cotton meal} hue’ niid 
ell mtiti}' other (oiii- 
lllon insec t'. 1 here I' 

a lai'o'e inmiher of 
I it lli’l' 'peelc' I eiillllon 
in the iilniiis, hut the 
ahove are the nio'l 
im]iortant . 



! n., tf.'i. 
Itrni' n I 'ir'/c''/ ■' 


( 1 , (.a. I 


'I'lie hice-winu’ 


tiles are MTV 



I’m. ;.3i’ 

G refit ( ’tri/sojitf 


at,- ereeii or hrew n iii'cet', 
I lat’oc’ Winn'S and nehleii cm’s, 

an- t'oiiiid 1 .' "poll 

attached "I’l' "h'""’ 

which htiM’ the apiiearanee 
a ricc’ nraiii 'ct 11)1011 a small 
k. A niimhc-r of ihc'C are laid 
-ihi’i’ in a cluster on 'he leaf of 
ittfi-'lcd iilaiit. 


1 C,cc,»Un 

2 S'iprUif'S rtj'y* ^ 0 
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TIF.XEFICIAT, IXSECTS. 


Tlic larva tliat hatrlics is an aetivo spiny insect, with long 



Fia. 337. 

f an a ofChri/sopa, /tttf hatche^K an tha apfh {MapnifietL) 


sliarp jaws ; it lains abonl' the plant scehing for aphis and when 
it finds one, 1h(‘ jaws are inserted and the 

juice suckiAl out (ill only the shell is left. 
In some species th(“ larva covers itself in the 
east skins of its victims and goes about with 
a thick mass of them on its back. This 

lar\a destroys a large number of the aphis 
before it pupates ; (he jiupa is found in a 

small wliite eoeoon or in a fold of tlie leaf 
under a thin covering. These insects arc very 
numerous in the plains, thnugli tliey commonly 
escape notice. A had attack of aphis brings 

them in iiumhers and the Hies are attracted to 
liglit. 



Fio. 339. 

Grub of Si^rphis Fly. (J/ayni/ierf /fre 



PlO. ;i3S. 

Fyy of Sqrpht's 
Fly laid on leaf, 
iSafural size 
and muck inaynified.) 
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the air; large uuiubers can be seen iu a wheat -Held where ajihis is 

abundant. These flies deposit small 
white eggs singly on the wheat near the 
eolonies of aphis ; a maggot hatches, 
formed like the typieal .fly m,ag’g<its, 
thick at the hind end, tapering to a 
l)oint at the headh'ss front end, with a 
pair of strong hooks in the mouth; 
the maggot is gri'en and moves slowlv 
about the leal, feeling in every diree- 
lion. It is blind and strikes about 
it in .a curious tentative rasbion, feeling 
lor a \ietim. The iilant-Iiee caught 
by it are drawn in with the ho(d<s, 
siii-ked out drv and thrown aside, 
riiese maggots demolish whole eoloiues 
ol the [»lanl-liei’ ami linally turn to 
the pupa on tlu' leal. .Vt least one speeies ' \er\' eoinmon in 

the plains, leeiling on aphis of :dl 

kinds. I I 



I'K.. aia 

OroHiitl fieetia flnif (ifltirks (hv 
y orf h' 


Many iiisi'cts are found feeding 
upon speeiid destructive in.s<'ets. 
The Six-s[)otted Tiger Heefle- is 
abtindanl iu riee-lields in lleiigal ; 
it Hies with great rajiidity and feeds 
upon the Jtiee Hug. A ground 
beetle* is said to feed \ipoii ilie 
young Norlh-West locusts. 'I'he 
larv;e ol other ground beetles feed 
ui)on such i"iter[ii liars ti-s live 
exposed on the jilant; these are 
small slender blaek insects, wliieh 
eougregate on plants infested 
with small caterpillars and destroy 
them. 

lliere aia* in addition iuau\' 
insects wliieh prey promiseiioiisl v, 
their lite history not being s[>eei- 
ally modified iu relation to th 



I'l... till. 

L'he '<■ c-^i' itfe ^ irt'jnul Bf j (c. 


eir jirey as in predators discussed abo\e. 


'St/rphtis tcgypHui. Wie.l. (Svrplii,l.«.) | ^ ( ■icin hla scr/'uiu/ul t L. (Cieiudolid.e.) 
^ Calosoma otuentale Ho, (CauibiJio ) 
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Tlie dragon flies (fi". Jj pa^o -iSidi wliicli liawk intlic -unliuht are raii liini,>- 
small flying iiiseets and must acmuat t'(>ra\a't miml»r i.f t lu' ^malKr t'l'inis 

(d' iiiscft lil'e dad_\ . 'I'lif praMiiLf mantiscs 
are l ommun in iuimK- and \ e^eIat ieii, 

wliere tliex Walt I'l’f lint til llie- and lalur 
larife injects, 'riii'atit-li.iii in il- pit de^lrni > 

I lie -mailer ereal lire- that walk eii the -nd, 
\\ a-p- when liuiiLjrv latili eaterpillar- 
alid eat them; the I/aa/z'/a and the 
l‘,i lurk in the deep wnnd- and 

juiiLfle-, hunting;’ down thewiaker iIuiil; 

in-eet- hu- their toi'd ' I'lx er\ W her 

the -I’ll an' tl.i- ur’iiinil lieith-, the flat 
dark hei'tle- whilh lui- wh"ll\ h\ then 
pre\ and whnh uather -■> almnilantlv 
where 1 n-*'et s al M *und. Ixieii uiahi Lt i'”und 
till' nil'll' ( riekel and the IJninii drixe their 
liinnel-, -ei'kiiiL;' I'Ut the eruh- aial nl her 
in-eit- hldlli”' there. In the hark ’d trees 
are inane heetli-, whullx lariiixi'inn- and 
di'M'urinL; the iiianx ti'i'in- id in-eet lile 
I lull dwell there. |■',\l'n the plant -t'eedin-' 
I atei'pillar I- in -I'liie i a-e- predaienu-, the 
allar id' une hiittn'lh ' and M'xeral 
\niiin'.t the till- the 111'.;' haiiv 
lie-. wa-i'S, and 



Kk-, iJ-l-'. 


al h-t 


i.nimiin ixeriwhue and in exeri pn-ihle 
ret I'ciii. 'I hi \ laiiniil alwai- he identilled 


latel'l 

inidhs ^ I'eedine' upnli liiealx hiiLi- 
nddier-flie- are i.ridaieiiiK and mtih ma-hnppei 

other striino' inserts. Maliyothir O/ are pi, daliu-, a- an a lal 

part ,-d the hues, di-tine, n-hahle hx tlnir . urn d heaU Ihetel; 

xviiiildhe a x.'i'x- liinp' uni' and ■ mhra. e part- ,d the r- an.l id 

ver\- many i'aiiiilies. 

Pri’daeeiiiis in-e,'ts are 

situation xvlier,' nther iiiseit - . , , i , t 

a- predators until their hahit- are a,.nrat,lx s. n.li, <1, ami one , ann.d at 
sio'ht reei.enise a pnda.'.'ous tn.m a h.-ihixiii'ui,- in-.t m ixepx la-e. 

■ To the ohsirxer of nature, th-e .n-,.ts are ,d ,n„'r,'-,,a,.d e 

aoeper one looks the more one h.-l- the wi.n.lei nl tha, halam, el hi,' 

xvhieh is apparentlx- -„ ex.'tdx maintain, -1. I- - v-pv mn - h.it .m 

insert hecom,'s ahiiialalit and toi' ‘1>'' ' 

.ll■e'-l....l; 

,r.« t- ll.,...W« I I I'. 
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tlie foL's escape but they in turn are checked till all species can live and 
fill their place in the natural world, the balance of life evenly kept between 
the herbivores, the scavengers, the parasites and predators. In this 
connection we may mention tlic birds, which do so much to keep the 



Kio. a 16 . 

A J^raifini/ Mantis, 

lialance even by snapping' up all insects that bee<')me abundant ; an insect 
that escapes its foes and outruns its p.arasites is a])t to fall a victim to 
birds as do tiu' termites when they emeiwe in swarms; if not to a bird, 
then to a lizard, a toad or a bat. All these are useful and all should be 
I'lieourarred. A larije number of birds are whollv insectivorous, a large 
number are [tartly so and every one of these deserves protection and 
encouragement. They fill an extriwu’dinarv [ilace in nature as they 
move from place to place, they are nearly omnivontus insect-eaters 
and they snafeh up the lloating balance of inject life, acting' as a 
kind ot .satety-val ve. For tbe birds we sbould plant trees, which rarely 
harbour ero[) [tests, and es|ieeially such trees as tigs on which the mynas 
gather and feeil. 
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APPENDIX A. 

USEFUL INFORMATION. 


COST OF INSEC riCIDES. 


T JIE of tli'peioU uii tliu Io.m' p i-c" ul tlu’ v..niiu- *1!- nl", I'mi 

llic fullowing iiKiy bo takun ;is pruu-' ['‘ i bHJ ^alU nN (12 n auntK) 


liCiid arscniato .... . 1 n i' 

Kori'souu unmlsioiij >.>ii >. aji ' . •’ ♦’ 

„ » luird „ - * *' " 

liosln Mash . . , .1 o it 

j, eoiniii'uud .... L’ D D 

MclJi'iigal’s lnsoctici*h‘ ... ...ill' 

Crude oil umulsi m . . * . . I IJ D 

The <iuaiulty of iiiseilieide us. d I'Oi u,i vau uis fi.*]n is Inllows 

/. 1... r|^ . S1I t<i llHt • ill. 

CuUoii or iur . . • • • • 

Young l?'irghuin . . - • 

Sweet Pututu, GrouinlmU, etc. . ■ *'*' 

Cuffoc .... »•" 

Tea , 

Mustard . . ■ • ' it.— .• 



FOKMUE/t;. 

I.— Lead Arseniatc. 

p„s(, puUlld 111 Ct; "ll""".' "f "'lU-l »Ull ill' llildllll'll I'l 1 lillllil' ' f 

and U i.ouiids Ilf jatt^ei-y or ^'ur it availaM.'. Stir im ll I" Ime alt','.''"a- 

of panels the cliavge fill- a keiosel.c tin full <.f «'al.-l oi f' . the K..iil..a.k l-Via 

luacllille. _ _ , r r 111 

PuiL-der . — One imund in tOO gjlliiii- of w.iUi with o iiuniida of Inn. and ' Je. 

of jaggery 01 gur. Stir well. The el urge for a kei. soi.e tin of wal, i^ia Iwo.lhni: 

an ounce, about a tcasjtoonful. 

One pound mixed well with 20 to 50 i-tUiiidb of am Im-- n.utial p-whi, sue 

lime, ashes, vuad dust, etc. 

2, — Kerosene Emulsion. 

Boil lalf a pdiiii of .-lieed fiar -oap in 1 g-dh.ii of wat.i till ili-oKnh 
oft the fire and add If gallons of keiioeiie. ..gitating o. h.a-iiig the n.ixtiire til 

kerosene is completely emulsified. This is sto. k solution to la diluted with h t 

paits of water before use. tVitli liaid wat.i iinuu Ma). is, leipimd. 

3. — Crude Oil Emulsion. 

One gallon of emulsion mixed witli Oh galloi s if 1 < hi watei. Ihe ehaig, 

kerosene tin full of water is half a pint. 
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4.— McDougal’s Insecticide. 

One gallon of emulsion inljed witli a few gallons of water and tlicn made up to 60 
(0 100 gallons 

5. — Rosin Compound. 

Powder 2 pounds of rosin and 1 pound of washing sola (sodium carbonate) 
crystals. Place these in a kerosene tin or large met.al vessel, with enough water to cover 
them, and hoil. 

Continue boiling till both are dissolved .and then slowly add cold water to the 
steadily boiling fluid. Water is to be added, a very little at a time, for fear of chilling 
llie liquid, and the mass should gradually he brought up to 2 gallons. The, liquid 
changes as the boiling proeisals, hceoming thick and soapy; after boiling for half au 
hour or longer, the liquid becomes clear, thin, of a deep brown colour. Continue boil- 
ing, pouring a few drops of tlie mixture into cold w.ater at intervals ; at first the wash 
on mixing with cold water forms a slightly milky opaque fluid, hnt after some minutes, 
further boiling, it foms a clear amber liquid on being mixed with cold water. 

This is the te.st of the liquid being finislied and it should on cooling remain clear. 
To this slock solution 0 g.allons of water may be .added to make the strong wash, 10 
gallons to make the normal w.ash. One pound of rosin is used for every 4 to 6 
gallons of wash required, and half as moeh soda. The wash keeps indefinitely if 
properly prepared, and it is best to keep the stock solution and dilute it as required. 


6. — Rosin Wash. 

Powder 3 pounds of rosin and add it to h.alf a pound of caustic soda (08 per 
cent ) dissolved in half a gallon of water in a kero-ene thi. Boil and when the rosin is 
dissolved add half a pint of fish oil. Continue boiling, slowly adding cold water, till 
the mixture amounts to 3 gallons. It the mixture is then a clear thin brown 
liquid, which mixes witli water producing no milkiness, it is linished and may he 
lemovedfrom the the. Dilute with 12 gallous of water to make wash ready fur 
use. One pound of rosin is used for every 5 gallons of wash required. If eaustie 
soda of t)8 per cent, purity cannot he used, use a proportionate quantity of 70 per cent. 
(J lb.) or lower grade caustic. 

7. — Tobacco. 

Soak 2 lbs. of tobacco in 2 gallons of water for 24 liour.s or hoil for half an lionr. 
Dissolve ^ 11). bar .-oap or 1 pint of soft soap in the mixture. This is the stock 
solution. Dilute with seven parts of cold water. 

8 . — Sulphur. 

mix 20 lbs. of ground sulphur or flowers of sulphur with 80 pounds of sifti d 01 
slaked lime or wood ashes. 

An alternative is to boil 6 pounds of sulpliur and 5 pounds of lime iu water and 
make up to 40 gallons with water. 

Another formula is to mix 8 pounds of sulphur with 10 pounds of soft soap in 
boiling water and make this up to 40 gallous witli cold water. 



poimuL.T;. 


9. — Kerosene Milk Emulsion. 

Mik ami clmrn or ^hako woll : — 


1 gallon Stair milk 

2 gallons Ki'r('''Ono » 

Dibito witli 8 10 lo tif \Yalor. 


■i 
■ ) 


St.H k 


''.■lut i.-n 


10. — Borer Wash. 


1 pint Cnnln I'arbolin nr plinnyln 

2 lbs. Snft soap (nr li.inl -.nap. ‘ lb 1 

1 "allou Water, Imt . , 


^ I Jl.'.'nU e ^nap in Imt w.Pei, ^tii 111 
> i.trl*nll.' .\.bl ten ^aillniis nf w .it. 1 
/ .in.l nllnUnb tn Ibicknll ll 


II. — Carbon Bisulphide. 

1 nz. per 100 lbs. nf nrain. 

1 to li lbs. per ton nf grain. 

1 ilraelun (teaspnnnfnlj per cnbic font nf spiwe. 

1 oz. per 15 cubk feet of space. 

12. — Cockroach Paste. 

1 oz. Boraeie aei.l . . . • • *1 nf n 

t .Mix «i 11 

2 oz. Jaggery, or syrnp . . . .) 


13.— Qondal Fluid. 

4 oz. Dekaniali gum ((itiin nf (Jarihnin ni'ininijvrii). 

8 oz. King (".I'afietiibO. 

8 oz. Gngnl 1 lla/.ar alneyt. 

3 07 . Haiuliba bag.la it'astnr c.ik<'l. 

itlix tvell with water, .ad'l clay to lliieken .and jiiint mi. ll feniient-and must Im 

kept open. Total cost 14 annas. 


14.— Soluble Arsenic. 


1 part \\ bite arsenic . • • • pj wuter till .lissnhisl. 

4 parts Wasliing soda . • . • • ' 

For watering foundations cavtliwork. etc., dilate wit!. 30 parts of uat.T. (Is an 

excellent ixced-kille;.) 

15.— Lead Arseniate. 


4 oz. Arseniate of sola 
10 oz. Acetate of leail 


.■(Dlssolxe separately in water and 

, > mix, 

16. — Arseniate of Lime. 


1 lb. Arsenic . . • • • ’^Boil till dissnhisl. Make np to 4 

4 lbs. Washing soda gallons witb water. 

2 gallons Water , , , . i- 

Add one pint to four gallons (kerosene tin full; of water and a-ld 4 oz. hme. 

This is a substitute for lead arseniate. 
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17. — Arseniate of Copper. 


2J U)-!. Cupper sulplialo . 
i galluna Water . , 


■ ! Dissol VO. 


Stock solution A. 


1 lb. White arsenic 
5 lbs. VV'aHbing soda 

2 gallons Water 


^ Boil till dissolved: make up to 4 
C gallons. Str-ck solution B. 


Mix equal pavis of A and B, and dilute with 36 parts of water. 
Tliis is equivalent to lead aiveniaie standanl .^oIll^■on. 


18.— Kerosene and Lime. 

20 parts Lima . . . (Ly volume) | Fine r„a,l dust or any fine neutral 

1 part Kerosene , . . (by volume) ) powder « ill do. 

The same mixtuio can be made nilb sanitary fluid, cheap pheuyle, nv other oarholic 
fluid'-. 


STRENGTHS OF INSECTICIDES. 

Tlie foll( wing table gives (lu! weiglils or volumes of iusectRulcs to he tisecl, eiileu- 
luted for the hero-eim tin or spraying machiiio holding four gallons t — 


— 

Weak. 

Standard. 

Strong. 

Load arson iato, powder ..... 

i 07. 

i 07. 

1 07 . 

Ditto, paste , . ‘ , 

^ oz. 

3 07. 

li 07. 

Uosin vasli, stock solution .... 

2 pints 

3 pints 

5 pints. 

lltisin compound, stock solution 

3 quarts 

1 gal. 

gal. 

Kerosene eiimlsioii, stock solution • 

2 pints 

3 pints 

5 pints. 

Crude oil emulsion . , , . , 

i pint 

i pint 

1 pint. 

McBougaVs insecticide aud fungicide • 


i 

1 

Tobacco decoction , . , . . 

1 

•i >* 

1 „ 

2 pints. 

Kerosene milk, S. solution . , . 

2 pints 

3 pints 



Arsenic. — The fatal dose for an adult is from one to two grains, equivalent to 
three to five grains of load arseniate, obtainable by drinking from half to a third of a 





WEIGHTS AXD MK\srUF^. 


pint of standard wash. Tho antidote n an eiueiit* fulh-wod by o\\ and lime waUr, 
suds or milk; an ometL* is made hy luisin;; Txiu-'taid tlonr one table'j''‘miful, c.unnnnj 
salt one teaspoonful, and water ton to twelve oniKv<. 



WEIQHrS AND MEASURES. 


16 drain 

make 1 ouuee p»/.) -» 2] 

tol.l-4. 

10 t)UUL‘03 

„ 1 pound (lb.) -- ^ 

i’hittiu'lv-. 

2S pounds 

„ 1 quarter pjr.) It 

sitT-* 

4 quarters (112 

lbs.) „ 1 bundredueigbt lewt i — 1 

m.lUUil 1 1 ■seers. 

20 huudralwei^dit „ 1 t<>ii “ 27! 

iii.iimil-'. 

■1 gills 

„ 1 pint (pt.) — 

•'liUtiieki 

2 pints 

„ 1 quart iqr.) -• 1 

.seer 1 t'liitl.u k-* 

4 quarts 

1 gallon (gal.i ^ •' 

vet 

1 fluid ounce « 

eighs 1 o/. V 


1 pint (_20 fl. ounces) of water weighs !)■ lbs. 


1 ., ( .. 

„ ) of kerosene weighs 13! "f- 


1 lb. of kerosene measures li- pint. 


1 pint of slakobl lime ueij^hs 13—14 


1 pint of leivl : 

irsoiiiate powder weighs 2S ■•/. 


1 gramme 

•m 13'W2 grams. 


1 kilogramme 

— 3G “z. 12(> graiu'i. 


1 ouiieo 

= 2^*35 gramme. 


1 pouml 

= 4o3'56 „ 


1 litrt! 

= 35| ll. 02. 



TREATING a)rrON SEED. 


For five seers of 

seed, mix two handfuls elny, uno of 

i-owdiiiig and ' 

water to make a pa^te 

. liuh tho .soe.L in till's mixtuie, iellliig 

tlii"n fall tlirou 

timaTs as they get eovered. Dry in tin* sluvde. To (-*4 llu-ni, 1 hn.w t .e* 

water, when all that float may be removecl as b.id. 



SURFACE CATERPILLAR BAIT. 

For five acres, mix one maund (40 seers) oE bhu-a witli six {jallons (:!0 ^s-r-) of 
water in which one seer of white arsenic (Samhut) and two seeis of ;,’nr or ia;'Kery 
liave been dissolved. This makes a paste which is put down ov-r the field in small 
heaps abont two yards apart. 
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To make a bag and frame with opening of four feet by two feet. 

Sufficiont strips of cloth are taken, each fourteen feet long, sewn together hy their 
long edges to make a piece fourteen feet by six feet. The two ends are then hionght 
together and the side, sewn up. This miikes a flat hiig, to which strong cloth tags are 
sewn, till' first at one seam, the next two feet from th.at, the third foiir^feet from tlie 
second, the fourth two feet from the third and four feet from the first' Bamboos of 
two feet length are fixed between the two jwrs of t.ag. two feet apart and the bag is 
ready (.see Fig. A). 



Fig. a. 

Bag with tomtoos ready for ure. 

The frame is made of four pieces of bamboo, (<r) each four feet three inches long 
laid in a square, the ends of two bamboos on the ends of the other two. Two cros.- 
picees (i) (if split bamboos, each five feet eight inches long, are laid diagonally acrors 



the square. Two pieces of bamboo, each two feet three inches long (c), am placed up- 
right at the corners of one side, and two split bamboos (d), each four feet eight inches 
long are placed from the top of these uprights to the nearest corner. A cross bar (e) four 
feet three inches long is then placed to unite the top of the two uprights (see Fig. B). 


BAGS ANT) NETS. 


As the bamboos are placed in position tliey are Uund with string or fibre in the 
order given above. Kueugh l>ainboo slumld projeot at 
the ends to allow of their l>eing hound together. This 

^ ^ makes a frame to the ftont of which tho lug alovo is 

attached by the tags. 

' In these figures three inches extra lengtli is allowed 

\\ to permit of the hamhoo Wing hound ; the resultant 

J frame is then of the si/.e to accoininodate the hag. The 

U two feet long hambo<s used for keeping the hag oiKuied 

\ lj are inserted only when the hag is used alone ; when the 
/Y b.ag is attaehed to the fraine these baniluHis are removed 
fj and the tags of cloth knotted to the frame, -othal the 

^ bag can be at once reiiiovi’d and twistisl up. In place of 

[1 bamboo, strips of wood may he used. 


^ The Hand Net. 

Vv/ ^ Cut a Y piece (of guava, jamun or litchi wood) Ih.' 

stem six inches long and ahout three ipiaitersof an 
6 . inch in diameter, the arms four inches m length and half 

an inch iti diameter ; two hollow hamhoos six inches long, 
the here a little larger than the arms of tin' Y so that 
Fio. C. tJify fit tightly : a green bamboo slip, live feet two im-lo-s 

Row??i net frame in pieces. j„ aiameter. Tlieo. fit together as in 

the diagram and mate the net fraine. 

For tho net take two pieces of muslin, each two feel s.-viui ini hes s.jnar'' ; tniii 
over one inch to make a hem, etil each piece along the thick black lino of tlie 
diagram and sew tlie cut pieces together along this line, not along the double liem. Si-w 
on to the hem a piece of cloth one inch wide to pass the haiuhoo througli. The long 



Fig. D. 

Mufhti p^ccefor ha<i. 

(Cut two pieces t" shape shown and join along curved i ijgt s.) 
bamboo is then passed tlirough the cloth bag, and inserted at eaeb end into the tubulai 
bamboos wbicb are fixed to the Y. 
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COLLECTINQ, PINNING, SETTING. 


T here is possibly no better field for tbc student of insects than India ; tbe variety 
of climate, of vegetation and of physical features means enormous number of 
species of insects, which flourish each under the conditions suited to them. At all times 

of the year insects are to be found at worh and those 
who specially study one group, as also those who are 
interested in insect life as a whole, will alw.ays find 
■abundance of material at hand. 

It is unfortunate that, as elsewhere, the study of 
one suh-order, the Butterflies, has occupied so large a 
share of the work of the Naturalist in India. If the 
attention given to this group had been more equally 
distributed over the insect world, there would be a far 
wider knowledge of the injects as a whole. In spite of 
the volumes on butterflies, moths, plant bugs, bees and 
w'.asps, the insect world of India is very little known. 
The beetles are almost untouched ; the grasshoppers, 
crickets, inantids, stick insects and other Orthoptera 
have been little worked at ; and there is little on record 
in regard to flies .and the smaller species of plant bugs 
and sucking insects. Tliis refers only to their collection and classification. In the far 
wider field of biology how little is recorded ; with an almost unpar.dlcled v.iriety in the 
insect world, there is little known of the life histories, the habit', the beautiful 
adaptations of even the common iu'Ccts. The writings of E. H. Aitken illustrate 
what a splendid field there is for simple ohseiwation and study of the manners anil 
Inabits of the mo.-t familiar insect' ; and in the prC'Cnt slate of our knowledge, the wider 
problems of distribution, relation to climate, migration, etc., cannot be entered upon. 
There is abundant work in evei'y group, work not less interesting in biology or in 



Fio. E. 

How to pin a Beetle. 


tbe study of loss popular groups than that which has heon done 

for hctterflics. The condition of the collections .at the Indian 
Museum, the pages of the Asiatic Society and Bomb.ay Natural ' 

History Society’s Journals illustratr the very scanty nature of 

tiro recorded work on Indian in'Cct life, and it is assuredly 

within the reach of every obsciwev to add to this knowledge and 

Carry on the work. It is needless to enlarge on tbe value of I j 

this work ; those who study Nature do not consider the value of J | 

what Ihoy do but find an added joy in life in their work ; tlrey 

tbon find it imperative in the interests of .all naturalists to put 

on record what they have done and help to build up the fuller 

, 1, A pinned Bug. 

history of the insect world. 

In the entomologist’s wortd at present, systematic work, that is classification 
and nomenclature, cngi'osses a far too large portion of the study devoted to the subject. 
Of tbe thousands who study nd write about classification, there are but teas who 
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tarn to the wider piobloms of biology or even to tb.e siiiiidir work of " life histo- 
ries.” In India, where entomological w.nk hs little cairied on, I would jilcad the 
necessity of life history work, or if systematic work is es.<entiah at least the study of 
groups le.ss known than the huttertlies. In tlu' iK'imlar mind, 
entomology is “ hutterflles, ” whereas the bnttertlies aie not 
one-twelfth of the known ins.vt world .and ate prohahlv not on.- 
i^ftieth of thi' aetn.al s](eeies of insects now e\lstlng. '1 licit 
beanty and barge size impress them on our minds; hut they ;nc 
from some points of view the leas; attractive group, a- they :iie 
almost without (ixeeptiitn the least imi'ortant in tlieir influeius, 
on agriculture and man’s welfaie. To the sasteiu.ilist. the ItciUles 

and the Hies offer unrlvtilhsl li.dds of woik. hoth little toiiehed as 

Flo. G. yet and in ludh of which very valuahle work htis yet to he done 

^win^s^closed^^’ bt'fore tlu* elasslii.-atitm of these ttrd.'rs e.ru he fully eatriid out. 

" The mantlds, crickets, eoekroaehes, grasslioppei,, and other 

tera have been barely hutched, from tlie biologietil as from the systeiualie sldi*. 
Myrnulennidcs, Ilcmrrohiitls M\i{ other ?>\ uroptt nt ;ne far eominouei 

in India than in sonio parts of the world, and there is a s],h nilid field here for life 
history woik. The insect life of fresh water, of tlu* streams, ponds, tanks and hikes 
has not been entered upon and would yield most valitahh* lesnlts. A very slight 
attention paid to scale insects has yielded much that is new, and the smaller sjueies of 
plant bugs are found in very gri*at v.arlety eveiywliere There is no lack of al'sorhing 
work and there should be no lack of workers in a eoiintiy wliere so nianv liave to find 
their own interests and liobhies, and llvo surrounded by the inai velloiisly i.iii.d insect, 
world. The naturalist in India has two great advaiilag, s not to lie found even wlieie. 
Publication is easy in tlu* pages of the .\sialli* So. iely or i'.omliay Xatuial Ilistoi v 
Society’s Journal, wliieh bring the work before an a)ipr.*eialive audience; the Indian 
Museum is there to help atul is ghid to receive specimens whieli an* tla ii ]iarl of what 
I may call the National Indian folleetioii. and rejillv j'ait of tlu* N;itionaI 
Collection gatliercd at tile Driti.sli Musi nni of Natiiial History in Souili Keuslngtcin. 
Through the Indian Museum, the hi*lp of tlu* woiki*is in the Hrilisli Maseiim is 
readily obtained and the Indian Mnseiim ri-fetenei* collections, llimigli not complete, 
have been worked on by the leading European spi'ei^lists. 


Collecting. 

In the popular mind, an entomologist is a temporarily ins.ane person, usual, y hot, 
flushed and panting, who careers wildly aft*’!' hulterllie- at nod wIDi a large net. 
The real entomologist is probably to he 
found in the fields, with no net or otlu*r 
appliances except a few ]iill hose., a knife 
and a good lens. Collecting differs accord- 
ing to the group to be collected; tlios** 
who want to know the ways .and habit- 
of the common insects will spend hours out 
in the open simply watching. The be-t 
knowledge of the in-ect fanna of a distri.-t 

is got by patient watching. A- soon as *, Fio. H. 

a particular species becomes quite familiar A jnnncl iloih, wingi set. 

t 2 
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one collects perhaps two of each sex for purposes of identification. As time goes hy 
one gets to know the ways and hahits of all the common insects and gradually 
acquires a real knowledge of the fauna of the district. This is the thorough and 
intimate knowledge which enables one to know why an insect is in a particular spot, 



Fig. I. 

The Lemon Tintterfiy. To shov eeliiny of winye, the hind margin of forewing at right 
angles to the body. 

what it is doing and what ils life is. This is, to the writer at Ica't, the real work of 
the entomologist. It is then easy to collect all available specimens of any one group 
and the actual collootlon is subordinate to the field work, that is, is simply an index 
to tho knowledge acquired of the loc.al insect life. With that index, one can sit down 
and write tho experiences for the benefit of the entomological world, and there would 
then bo a speedy advance in our knowledge of tho insects of the country. As an ont- 
como of this, the study of a particv.lar group can bo taken up, and tho work extended 
over a largo area. This then bcooracs a valuable piece of work, valuable in proportion 
as it is based on thorough familiarity with the insects of one district and on the whole 
life of tho insects in question, not simply tlicir external stnrcturo or the venation of tho 
wings. The tondenoy to commence straight away on the study of one gi'oup is deplor- 
able ; it leads to purely systematic work, counting the spines on the margin,, of the 
tibiis or tho hairs on the pygidium, and tliere is no basis for comparative work and no 
understanding of tho enormous value of biology. The study of dried insects is not 
entomology ; it is but a small part. Field work, involving more than mere collecting, 
is the backbone of entomology, and the last thing really wanted is the name of the 
insect, whereby to find out what others liave said about it. Collecting, therefore, varies 
with the aims of tlie entomologist, and becomes an entirely different thing as he is 
intent on different aims. To the student of each group, different appliances are 
iiecessai'y ; to the beginner, to the naturalist puie and simple who wants to know the 
in,octs of his district, the sole requirements are boxes, a knife, a lens, and perhaps a 
net and killing bottle. 
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The boxos most iisofiil are card hoxe- with a udass bottom (mi fop). They can 
be bought or are made by the North AVest Soap Company, Calcutta. At a pinch 
old match-boxes are very gocid, A strong Icnife is' handv digging and for extract- 
ing “borers.” A lens is absolutely iifc'ea^ary, and is best got fiom London or 
Germany. I prefer Leitz’s aphin.alic', magnifx ing 10 or lli diameter-, but then- arc 
many patterns of apLanatic and Steinheil Icn-cs that aivciin.ill\ gool. The handi.--t 
net I know of is the so-called kite or balloon net (tig. 1!, page :bV2), made of four pieees 
of cane, a bra-s Y afid a bag of green mnslin. Killing bottles v.arv for dilTerent groap.s, 
but the cyanide of B. C. bottle is bes* for general work. 

It is impossible to s.ay anything in detail of special colleeting in eacli group. 
Aptcra are got by careful search in decaying Tegetalion, hark, under leaves, in all 
sorts of nooks and odd places. A camel-hair brush and a bottle of ab-olnte alcohol or 
95 % spirit is the best wax’ to secure specimens unhurt, unle-s they be taken home aliv,' 
with some damp material in a box. The absolute ab-ohid and brush seem es pel fis t «|»'ci- 
mens of the active Catnpodia or CoUemhoIn forms, and tliey die rapidly in tlie aUadiol. 

Orthoptera vary with the family. Karwigs are found on the ground in uoods or 
in flowers. Cocki'oaehes under le.aves or among low plants or on the hark of tiees. 
Mantids, Phasmids, Grasshoppers, in crops, on plants, on bushes. Crieki-ts among 
fallen leaves, in bushes, in the ground, etc. A net is useful for gras-hopjiers, but -harp 
eyes and hands are all that the other families require. 

2\’’e«ro^.'fera want a net; dr.xgon-flies are i-verywhere ; Jhmej'ubiii/a aie on cio)>s 
chiefly or among bushes under trees ; Myrmdeonitha, Mantiaj'idea. Asrahiphidra 
under trees out in the sun, P<rlids, Siulids, JC/dicmeridt and Caddi-flii's near 
fresh water. Termite- in their ne.sts or at lights. come to light-. Psoculs 

are on trees and hushes, ^fallojihaga i>t\ birds, itc. 'J'ln n. is a big lange for the 
Neuropteiist and an almost unexidored one. 



TTywfnojjfo’a distinctly want a net in roost case-, and far more necessary than 
collecting i- the patient watching and breeding. Benzene is a peculiarly good 
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killinj' agont, a littlo vapnur being snfficient. Chlorofovin should not be used as it 
turns yellow to r..d in many cases. 

They are far too large a group to attempt iiuy summary of and they can be caught 
from early morning to sunset, and in the evening are ofh.n easily captured asleep on plants. 

Coleoptera again are far too large to deal with. Kvery 
family wants separate eollei ting. In this group no chance 
of rearing from the grub should be lo-t. So little is known 
and the difficulties are so great that One may look on a 
reared beetle as something of an achievement and hasten to 
put the facts on reoord. This of course does not refer to 
household plagues which rear themselves far too easily in 
cheroots. Hour, etc. 

Carcases may be mentioned as a good bait, however 
small they arc, and droppings of any kind yield many 
varieties, as does the bark of old trees. Benzene or cyanide 
are excellent for killing, and no harm is done by immer- 
sion in benzene. 

Lepidnptera have fortunately demanded breeding as a 
necessity of good specimens, hence we know the life 
histories and caterpillars in many cases. The adventitious 
aid of “ sugaring,” and of lights and light traps, enable 
the moth-hunter to secure many treasures. Cliloroform or 
cranide is best for killing, not benzene. 

Diptera need a net, or better still, are easily reared 
when the grubs are got. Grubs live in all sorts of places 
and there is no more widely dilfused or more interesting 
group than this. Fur variety of habits and habitat, the fly 
grubs are fully equal to the beetles and beetle grubs, and 
are more easily reared. The collector will find them every 
wberc, on tlio wing or as grubs. For killing I prefer a dry 
tube and a benzened cork. Have a dozen tube^ of one size, 
Fio, K. corked, one containing benzene. Capture your fly, transfer 

Ply pinned on disc (.il.oi'c). j poldiug vour tliiimb over tlie 

Ichneumon It ml moth , ' , , , 4 i . * 

pupa coee from which it raoutb of the tube tiaii^fer the cork ot tlie beiizeue tiibi. to 

emeroeJ, on one pm, i.,.pl;,cc by the clean cork. Tho 

fumes of henzeue from tlie cork will tl.oii speedily kill tho fly. Flies mu^t never bo 
wotted with any liquid whatever. 

Hemiptera can be killed in any fashion if they are big and hard. Soft ones may 
need to be preserved in fonnalin, as all Aphid <e (Green- 11 _\), etc. 

A net is liardly needed for most Ilcmiptera. Plant bugs are rarely very active. 
Scale insects and mc.aly wings can only be collected on their food-plants and special 
attention has to be paid to rearing adults, pai-asites, etc. Sharp eyes are needed for 
collecting Hemiptera and not much more. 

Tho above summary may help .the beginner, but will not help the specialist in any 
order. Every naturalist finds his own metliods ; lam satisfied with the benzened 
cork tubes for a killing bottle, a knife, a lens, and a supply of boxes. H I am hunt- 
ing Neuroptera or grasshoppers or wasps, I take a net. lYben a special group is to 
bo studied, I use such special methods as my general experience has taught me suit 





sRiTlxr. 
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that group, but it serve; no useful purpose to expouiul ']vei vl methocU wliieh are 
fauriliar or uusuited to those who work on ^pe-ial gr4tups. 

Killing. 

The entomologist must have giX)il killing imthocb, ov lii; s|h' imens are Useless. 
The ordinary cyanide bottle is good ainl pr.s'antions must b^' taki ii t.i k.ep it dry 
i n.side. 

I prefer a mixture of benzene and ihlorofoim in eijual )iarU, with a few drops 
of oitronella or'bergainot oil addled. (H. C.) A wid.-nionthe,l K.ttle witli wads of 
blotting paper damped w.th this misfur.' is veiy good, and I lind it suits all gioups 
I’qiially well. 

Fur laboratory material or for dissecting, beat or absilute ali-iphol giv.' giod ri-sults 
for mo't insQ -ts. 

Tobacco smoke will, if nothing (d'C ht* available, kill manv small liisis-ts ; 
llymenuptera especially curl up almost at on e'. 

Setting, Pinning, Mounting. 

Having killed one’s siHs-innuis, tlm in‘xt thing 's to si l tbem. Tbero again a 
treatise is r.'qulred to Cov.-r all the special nn-tliods, and im atlcnqit is mailo t.i lio 
more tliiiu outline the subject. F.xperien.'o ami many failnr.’S t.'aeb moii' than a 
volume can do and many specimens must be rnimsl biduii’ this can bi- mastiTi'd. 

Pins are of various kiinls. Tin' ordinaiy insect pin, wliiti’ or enaimdli'il blindt, 
is the best, and one may use thiun I'litir'dv or use Cailsba'i or long Anmrieau iiins. 
Sti'cl pins, enamelled hlaek, ar,' not ndiahl" as lie' enamel coim's off and the pin rnsls 
through. I). F. TayhT or Kirby Ih-ard ami (-'n. make ordinaiy )iins auil Tayli'r's 

Nos, 3,7, 13, 16 and ’d'l cover praidioally all Is In ji'n ling. tie; point is to liavo 

one-third of one's pin abov,' the ins'sd ami tlm r.'st in ami bi'hov it. It is usual to pin 
Ofthoptera in tlie middle of the thorax or through 1b., rigid wing; Xeuroplerii, 
Ilymenoptera, LepiJopfei'a and Ilemiptern tlir,,ngb tlm tlioiax , ('oleojiffnt tbrougb 
the right wing-case so that th,' pin do,,, not pl.'rce the right himl leg. 

Small insects ar,‘ often very trouhle.som,' t,, nmunt and s,.t, ami then' ar,i speeial 
methods for them. 

Staging consists in pinning tlm insect with a fine pin on a slip of putyporuH pith ; 
til,' pith is then pinned with a big pin. -\n\ ,-, impact white jiith will dn. 



Fi.i. I,. 

Locui-i jxichetl 111 inii/*r lyUin^f.r. 

Gumming consists of fixing the in8.;ct to a slip of card, and pinning that with a 
big pin. White giim i. used, as little as possiblo b-iing taken. ^ The cards used hero are 
rectangular, as nai'iow as possible ; others prefer triangular points. 
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On Card . — TIiIh is n motliod of ininiing flies ; ft <lis« of Oftvd is taken, cut with ft 
20.borft gim-wftd pnii.^h, and a fine {No. 20) pin i^assed through ; tlie pin is thou 
eftiofully'’pushed through tint tlior.ftx of the fly from below, so that the point projects 

iil)ove. Tlie card is tlien pinned witli 

^ a liig pin in tlie opposite way (fig. K). 

The last method is used only for 
Diptera ; gumming is used for small 
Coleopteru ; staging for small Or- 
thoptera, Neurvpteru,- Ilymenoptera, 
mciliiim Coleoptera, nud for Hemip- 
tera. Small Lepidoptera require special 


Fio. M. 

raper cut for fcldiiia. 


r 

Many very small insects can only 
he kept in small corked tubes ; the 
inside of the corks should then be 
dipi»d in a solution of naphtbalone, in 
boniene. or in carbolic, acid. 


Relaxing consists in keeping the specimen for 12 hours or more in a damp box ti 
rigor mortis has passed off and tin! wings, legs and antcniiio avo flexible. A small 
quantity of acetic or other acid in the box helps to preserve the colour. 

Setting Lepidoptera requires setting hoards and one may adopt any of the 
motliods, high setting being perhaps the best after tho manner of the British Museum. 

Other groups when pinned should have their legs and anteunic carofullj aiTOirged 
so as to bo natural and so as to he readily examined by a lens. 

Onco an insect is mounted and dried, it i' brittle and cannot easily bo le^et, so 
tho arrangement of the legs, antenna: and wings is important. Specimens should bo 
as natural as possible. The wings of Neuropiera should be spread as in the case of 
Lepidoptera. In grasshoppers the left wings of one specimen should be spread. Speci- 
mens should bo set in different ways, some with wings open, some with wings as they 
are normally when at rest, tho object being to display tho insect and to preserve its 


natural habit of body. Having set the speci- 
mens, dry them. No insect should be stored 
till it is perfectly dry and the lack of this 
means a certainty of moulds sooner or later. 
In the monsoon, a proper drying box contaiir- 
ing calcium chloride or lime is very valuable, 
if not essential. 

Labelling. 

A specimen without a label may be thrown 
away, as it is useless. Labelling should bo 
done at once as there will then be no confusion. 
It would bo ft good thing if all entomologists 
labelled in the same way, and the best system 
of labelling is as follows 



Tho labels used are of stout white p.aper or thin card ; tho number, date of capture. 


name of food-plant, and locality are written on the label and at one side the name 
of the collection. The collector’s name is on a separate label if the specimen is sent to 



storing. 


the Mnsenm, and all Mnsenm -p.'clmens hear the Musenin label. In pnttin- hvality 
one must be precise. The village, halnka. nr t..wn, the province, and “ India ” ninst ail 
be phaced on the label, as a spia-'.men labelled “ Hydi'rab.ad ” may be from one of two 
places, and the entomologist in Kurope or America to whom a sp.vimen mav go doea 
not necessarily know tliat these places are in India. 

Labelling like setting is done with a view to isisteiity and e..ll,-etl,,ns m.w made 
may be in a Mnsenm for centuries and may go to any pail of the woild eventually. 

If the insect a name i^ to be on a label, it should be on a separate label of a dlstlne* 
five colour. There may then be three labels, the eolbrtor's name, the full detail' on .i 
collection label, ,and the name of the insei't, with tim name of the person n simiisilde 
for naming, followed hy an exclamation ]ioint ! 


■ Vi « 

\ OWg,«ii 
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77ic ji/oshcd r. 


Storing. 

Insects after being pinmnl, labelled and Ret are stored in eork.'d boxes. l!oxe« 
must be air-tight and well corked and papered. 

Naphthalene or other “ inseetifuges’' must he placed in the box. Tin' dillieiilty in 
India is not excluding Insects so mueli as exclud- 
ing damp, and it is at this time that the value of ^ 

diying insects thoroughly is apparent. Any moi-ture 1 

in the insect leads to mould wlicn the atmosphere \ 

round it is moist also, and the surc.st guard against 
mould is thorough drying before placing in the store 
box. 

It is unnecessary to pin all a collectiitn if there \ 

are duplicates. Spare Lephluptcra are best kept in 
“papers,” spare Orthoptera in cylinders (lig. L), ami 

spare beetles in sawdust or bran. Tliey can then be L— ^ 

relaxed and set if wanted for the pinned eolLetlon, or q 

are readily sent by post unpinned. 77 ic jimshc,; puy,. r. 

Caterpillars, etc. 

L.arva; of all kinds are best preserved in alcohol, aleoliolie mlxtuie-, or foimalin. 
Special methods must bo used for obtaining liybmatory material for dissection, etc. 
Kectltied spirit of 70 per cent, aleobid is the best form of spirit ; a mixture id aleobol, 
spirit and glycerine presen-es larva; well and keeps them in a good lleiible Rlate. 
Caterpillars are best blown with a larva blowing apparatus or over a siurit lamj. and 
small oven. A solution of 4 per cent, formalin in water is g.sal for most laiva;. A 

handy way of storing larva; is in tubes, 3 inelies long by 1 im h ... d.amete.-, will, a 

good cork. The label .-hould be inside the tube written with hard ],e,icil or good ink 
and it is useful to have the insect’s number on the cork or on the out-ide for ready 
referenoe. 

Arrangement of Collection. 

In making a collection of pinned inset-ts, the difficnlty lies iu .allowing for expan- 
sion. However much room one alloxvs for future specimen,, one cannot he sure that 
the arrangement will meet future needs simply beexiuse one cannot foresee what will 
come in. It is perhaps best to allow at first for a small exiianbioi, only and the,, pre- 
sently transfer the whole collection, leaving a large space for fresh acccbsionR. Where 
all families are collected, it is well to start a box for each order, expanding those orde.s 
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into boxes assigned for each big family and groups of small ones. Fur this reason 
store-boxes are better for keeping permanent collections in than cabinets with drawers, 
as new boxes can bo put in anywhere and new drawers cannot always be inserted. 

In making a general collection it is wiser to separate the orders, and not, for 
iiibtanco, to put the p.irasites of a species of moth with the specimens of that moth. 
If the moths are the object of the collection, then the parasite-s can fitly be placed with 
the species they prey on. 

It is important to pnt name labels on the pins ami not simply belo.v each species ; 
there may he a generic label at the head of a genus and a .specific Ir.bel below each 
species in additi.m. 


Special Material. 

All specimens cannot bo either pinned or in spirit; there must be a quantity of 
special material unsuitahie for either, h-ggs, pupa cases, cocoons, specimens illustrat- 
ing the habitationa of insects must be kept separate in boxes or bottles as a rule. For 
small objects, eggs, pupa cases, small cocoons, etc., glass topped boxe.s are u-eful. A 
small quantity of naphthalene helps to preserve them. Duplicate insects also want 
special storing, as the LepidopUra in papers, Coleoptera in sawdust, OrthopUra in 
cylindi'is. Luccidcc keep well in small envelopes wrapjred in oiled p.rper, as do the 
puptu and larvro of AlcurodldiB, Small Ilcmiplera, Jiymenopfera, Dipto'tii can 
olten bo best kept in good corked tube.', as can small duplicate Culeoptcra ; but they 
must first bo well dried, and the outside of the corks should be varnished or dipped 
ill melted paraffin wax. A dry specimen should always be in an atmosphere of naphtha- 
lene or carbolic acid ; the insido of corks of tubos should be dipped in carbolic acid or in 
a solution of naphthalene. 

In working mieruscopio specimens, a scries of slides aceumulates of insects in 
Canada balsam. These aio kept in special cabinets and it is convenient to number 
them in order as they are male and list them separately in a book. 


Rearing. 

A volume could bo written on this subject to deal with the different families and 
llieir jieeuliar need-. There i,- but enc rule, to keep the irrsoct- as mueh a- pos-ible in 
natuial eoiidiiion.-. This can never bo fully attained in a small space or even in the 
biggest cage indoors. Many cannot be reared in captivity save uuder exceptionally 
good euiulilioiis ; others will live uuder very h.ad conditions. Lepidoptera are airiong 
tlie easiest unless they are such as some of the LijceenidiB, which mis. the attendance 
of their parlieular spoeios of anis. PLant-feediiig caterpillars want plenty of fresh 
food, proper conditions of light, air and moisture, and whatever particular conditions 
they require for pupation. 

Diptci'u ale often easy, provided they are not allowed to dry up. Most predaceous 
forms, MantidcEy Hemerobiideet Coccinellidue, need a very largo supply of food and 
even then are not always easy to rear.,. 

Larger phuit-sucking Hemiptera need live plants to feed on and then thrive very 
'often, bmaller Hemiptera are easy to rear, save such forms as Jassidee, Many 
species of Orlhoptera can ha reared bat will not breed in captivity ; the same is true 
of the majority of Coleoptera and Hemiptera. 
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Aquatic injects demand special method-; u-;ua'.ly oa-<ily otdaiiiel if tlie in-seo!-; ao' 
accustomed to stagnant water hut almo-t impo-siblo for 'lu'h. as live in swiftly run- 
ning water. 

Boring injects are easy to rear hut will n<>t breed lea-llly. unless they re.-' 
T^epidoptera. Galls are exeeptioually ditfieult t-i manage, .iml 1 h iv.- f.-un-l l>r. Sliai); s 
suggestion of always having a little cirholie aei-1 t-' vaponusi* in tin- jai oi etge a 
good one. 



Kio P. 

I'ld'l c-o;.-, f'd cii'-. 


For breeding cages .and jars, tln-re is no standard. F-u small in-e,-'- rage- mad- 
of perforated /.inc with a sliding glass IM are very gc-d. and ar- al-o handy fm 
travelling. From the-e np to cages b fe, t high tl.-r- n.ay he an .nd-fintt- smn-s 
according to the ohjoct in view. Many s.nall spu-ies ne-d mdlong nnu- tl.an a ghss- 

topped box or a glass jar. i i 

Cleanliness, plenty of fresh food, a liher.rl pr..visn,n of air, light, dry or dam,, 
e.arth and shelter ate the chief thi-igs t,- h- lo.,k.-d f-r n, .--oang ms-cls. 


Notes. 

..a .niira.-ky n-mi.--. f 

a, r and DSing that for aUp-sln'",'- "t 'l'®! ‘ - 

Dcr a,uu uauio I-' « , au.. vAvinU^ ai known >*v nurn sHT 

concerning pests are kep. by numbei- a 1 ■ ^ni -tl KOffi-s nr.- (yrnfus-d 

throutrhout. This rarely entails confusion avhen two clos- \ ‘ ! ■ - 

rnruucooo - >,v rfiv n"afr, sh number to a m-w 

under one number, and even this can he . . - 

batch of what one thinks may be a fam.har ; ,h,.y ,,, 

No harm is done by having one species undei « it ml 

the same, as it is an easy matter to put them all under om- nuin 
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Notes liabitnally an ] refinlarly taken inclnde field notes, notes from rearing cages, 
notes of specimens sent in, notes from literature, and a note of all the specimens that 
are in the collection relating to that one speci.^. By bringing these all together in 
one place one has at a glany' the whole history of each species ••.o far as it is known. 

A separate index of food plants and a systematic index then become necessary so 
that one may at a glance find all the pests of a particular crop, or all the Insects of a 
particular family that one has in the collection. 

I prefer to keep neatly all this information on cards, in a card catalogue series, and 
only reiiring notes and field notes are entered separately and then condeflscd on to the 
regular card series. Tlic methodical collection of all information is a great part of any 
continuous entomological work and for lack of it a great deal of work has been lo't. 
I have not sp.acc to describe the card system in use ; I am convinced that methodical 
and careful note taking is of the greatest importance if one aims at anything higher 
than a mere collection of dried specimens. The most trivial things may later on be 
found to he of the utmost iinportanco and one racks the memory in vain to remember 
the precise details. 

Formulm. 


lien zone . 
Cliturufonn 


Alisotuto alenluit 
(iluclut acetic acid 


I.—B. C. bottle. 


I Kipiat iiarts. Add a few drops 
of oil of tierganiot or otlier 
t essential oil. 


Killing fluid for Aptera. 
. t 




Eipial parts. 


Formalin, 

Formic aldeliydo (Fonnot) 1 part. 

Water . . . .19 parts. 

Cement. 

Wliite gum arabic .... T I'> parts, powdereit, with 

. , ,, - f water to make a paste, 

M hite ijuin ^ ami a few drops uf carbolic acul. 


Gum fer Uthellin^ glass bottles. 


Aluminiiiui sulpliate . 
Water . , , 

Gum aruiiic 
Water 

Mix the two. 

Alcohol, 95% 

Glycerine , 

Water 


2 jrrams 
20 gmuis ) 
71 grams 
180 grams ) 


Dissolve. 


l)i«4snlvc. 


Preserving Jluid. 

“ l>nrts-v ^ acetic acid to 

1 part > fiuisheti mixture. 

. 1 part •' 


Cyanide of potassium 
piaster of Paris . 


2 . — Killing hottle. 


. 1 oz. 
. 4 oz. 



APrAI)ATU5. 


SOI 

Place the cyanide in the bottle, ouvei- with lialf the pU'ter. Mis thore^tefthe 
plaster to a cream with water, and iiniekly pour oTer tlie dry id.a'ter and iMinide in the 
bottle. 


Apparatus. 

Nets . — The ordinary kite or balloon net selves most purposes, J.nt a >nm!l li;;ht 
net with a bag jf light material may he needed for small Hymenoptcra, iJiph rn, etc. 



Fig. 

Frame oj kile mi, aj cave vilh Irasa ' v.h. 

For aquatic insects, a stout net, inside lined with line mn^lin .ainl onidile with 
coarse holland, with a bottle at the bottom is mnstsnitahle. 

Pill ioxes.— For collecting these should be glass iKdtomed, round, nested boxes, 
ofcardboard. Before me they should he varni-hed outside with -helhie dissolved m 
alcohol to prC'ervc them from damp. 

Glass tappedloxes. — 'Iho handy sizes are be of lardboaid 

with gla'S top, and also varnislied outside. 

Tubes. — Gla>s tube^. well corked, are the handiest things for geniral collecting. 
Two size' are U'efnl, 3x1 inch, and 2x| inch. ^ 

Killing hoUle—ls best made with a well stipporcd, widc-mouthed bottle as 
described above. 

Knife . — A good knife is essential. 

Pins,—\). F. Tayler’s Xos. 2,3, 7, 12, 16, and meetall oidinary lerjuiieii.cnU. 
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Store boxes . — A ufefiil size is 17-|xl2x35 ! sheets of corkf inch thick are 
used ft)!' lining, coveied with white paper. There should be a cell in one corner for 
naphthalene. 



Tig. R. 
Jute Ae/. 


Forccjts^kxc useful lor handliiij' line insects, they should be long and curved, 

with fine points. Coarser curved 
or bent forcei® are useful for 
handling pinned insects. 

Punch . — A 20-bore gun-wad 
punch is useful for cutting discs 
of white card for mounting flies. 

Lens . — A good aplanatic 
magnifying 10 to 16 diameters is 
essential for small insects. 

Setting boards.— Thae may be obtained in the flat form for high setting, in the 
Hat for low setting or in the oval form for low setting. Plat setting boards in either 
foim arc preferable to oval. 

i’irt,— I’olypoius pith (imported) is a Very good material for staging small 
insect- At a pinch any good tough p'lh will answer. 











Fro. S. 


Fvrctyii t(<y lioiuU iii<j sviaU iv.<ecis ; 
forays Ikh'c Iromier 




INDEX, AND LISTS OF ILLUSTRATIONS, 
AND PLANTS. 









